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NOTES FOR THE MONTH 

The following statement on agricultural policy was made 
in the House of Commons by the Rt. Hon. Philip Snowden, 
M.P., (Chancellor of the Exchequer, on 

Statement on August 1 : — 

Agricnltural (l) In view of the depression which 
Policy exists in certain branches of the agri- 

cultural industry, and the urgent need 
for i*eform in methods both of marketing and production 
in order to take advantage of our valuable home market, 
the Government have given anxious consideration to the 
agricultural problem, with especial regard to the desirability 
of increasing employment on the land with good standards 
of living, recognizing that this can only be assured through 
prosperity in the industry. 

(2) Holdings for Small Cultivators . — Proposals will be sub- 
mitted for making land more freely available for small 
cultivators and affording them adequate security of tenure. 

Local Authorities will be stimulated to meet the large and 
unsatisfied demand for small holdings, cottage holdings and 
allotments. In addition, the Minister of Agriculture will be 
given powers to acquire and manage land for these purposes, 
so as to supplement but in no way to supplant Local Authorities 
that are active. Powers to provide cottage holdings will be 
extended to County Borough CJouncils, and these holdings 
will be made available for letting as well as sale, and for a 
wider class of applicant. 

Unemployment Scheme, — K scheme will be undertaken 
whereby a contribution may be made to the mitigation of 
unemployment by the creation of a special class of allotments 
and of market garden and poultry holdings up to 5 acres for 
suitable unemployed workers. 

(3) Large-Scale Farming and Demonstration Farms . — An 
A^pricultural Land Utilization Corporation will be estaUished 
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52() Statjumiant on AoKictTi/ruRAL f^oi.icY. [Sept., 

to conduct, on the one hand, largo-Bcale fanning, managed on 
business principles, with the utmost possible application of 
improved methods and the best machinery, with the particular 
object of affording to agriculturists a practical training in 
business management ; and on the other hand, additional 
Demonstration Farms of various types in different parts of 
the country, designed to secure the quicker and more general 
adoption of every agricultural improvement. 

(4) Scotland, — In Scotland, the Department of Agriculture 
will make every effort to increase the number of small holdings 
available. At the same time investigations will be set on foot 
for improving cei*tain large tracts of barren and moss land 
and for reclamation works. Arrangements are under considcu’a- 
tion for the extension of the x^gricultural Credits Act, 1928, 
to Scotland. 

(5) Cereals. — The critical position of cereal farmers demands 
the earli(^st possible attention. The question of the cH)ndition 
of this class of agriculturists in different parts t)f the Em})ire 
will be discussed at the forthcoming Imperial Conference 
with special reference to Bulk Purchase, Import- Boards and 
Stabilization of Prices. In view of this, and of the possibility 
that the conclusions of the Conference on this matter may 
materially change the practical problem of dealing with cereal 
farming, the Government is not in a position at present to 
formulate comprehensive proposals for this part of the 
agricultural situation beyond the plans outlined in this state- 
ment for improved methods of cultivation, the better organiza- 
tion and marketing of produce, education and I'cseareh, and 
improved credit facilities. But as soon as the conclusions 
of the Imperial Conference are known the Governnuuit will 
undertake whatever practicable steps can bo devised to put 
cereal growing in this country on an economic foundation. 

(6) Agricultural Marketing Bill. — It is an urgent necessity 
to give our home producers opportunities of orderly and better 
marketing in our industrial market. 

A Bill is being introduced forthwith for purposes of criticism 
and comment, which offers certain powers to large-scale com- 
modity organizations initiated by producers themselves for 
the marketing of home-produced agricultural products, and 
protects such organizations from the disruptive action of 
minorities. There are precedents for legislation of a similar 
kind in oveiTseas parts of the Empire. 
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The Bill contemplates organizations of two distinct types, 
though combinations of both are possible. First, there is 
the older and better-known pool type which is well adapted 
for products in respect of which we are largely self-supporting 
and of which the market may be disturbed by recurring 
surpluses. The Bill also luovides for organizations of the 
regulatory type which are concerned more with the craft of 
marketing than with the physical control and handling of tluj 
product, and which, after the maimer of a board of directors, 
would formulate a coherent marketing policy for the home*. 
})roduct and carry it into effect. 

Financial assistance by way of both long and short t(‘rm 
loans will be available for these commodity marketing boards. 

(Jare has bcfm taken to provide saf(‘guards for the great 
body of consumers and for other affected interests. 

( 7 ) ^4 haffoirs. — The tTccf ion of publ iel v-owjkhI aba ttoi rs 
by l^)cal Authorities for the eentralizerl slaugliteriug of livt^ 
stock will be encouraged. 

(8) Ed'nmiion and KeHearch, — The devcl(>]unent of agri- 
cultural education w’ill also form an imjiortant ])art of our 
})oli(*y. An Agi'icultural Reseandi Council is being constituted 
to secure improved co-ordination and extension of agricultural 
reseandi throughout tbe United Kingdom. In view’ of the 
great losses incurred through disease, among tlie fiist su})jects 
to receive attention wall be contagious abortion, tul)ereu)osis 
and swine fever. 

(9) Scrub Bulls. — Lc^gislation will lie introduce*! to r(*guia1e 
the UH(‘ and im])ort of bulls, with a viiwv to improving the 
standard of our livestock. 

(10) The AgriculUiral iroricr.— Apart from the increastMl 
provision fot‘ access to land for their own cultivation that 
the policy affords to suitable workers, it is important that 
agricultural workers should share in any added prosperity 
which may accrue to the industry, and the working of tlu‘ 
existing machinery for regulating wages will be e.arefidJy 
watched with this object in view. 

(11) Housing . — ^Thc present Housing Bill contains provisions 
which should mitigate the evil of the tied cottage, to whicli 
we attach great imjx)rtance, and it is the intention of tlie 
Government to take special stops to stimulate the j>rovision 
of improved housing in rural areas under the jKiwei’s thenan 
provided. 
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Further, a Committee which is to be appointed to consider 
the Kent Restriction Act will include within its purview the 
special position of the “ tied cottage,” with a view to providing 
a remedy against any unfair use of this system. 

(12) Conclusion . — ^The Government is convinced that by a 
sustained and well-directed effort designed to evoke the 
co-operation of the industry itself it should be possible to 
arrest the decline of employment on the land, and to foster, 
by taking advantage of modem developments and facilities, 
specialized and improved methods of production which should 
result in a great increase in our home-produced food supplies 
and bring back prosperity to our countryside. It is believed 
that these proposals will have the effect of inspiring in all sections 
of tire farming community that confidence which is so essential 
to its progress and welfare, and will promote the sound develop- 
ment of the great agricultural industry. 

« » « # 

The Land Drainage Act, 1930, is the result of the report 
of a Royal Commission on Land Dramage set up on March 26, 
1927, under the Chairmanship of Lord 

T^rnd Drainage Bledisloe, which completed its task of 
Act^ 1930 investigation and reported on December 5 
of that year. 

The Act marks the beginning of an important new era 
in the history of Land Drainage Law. The law which the Act 
replaces extends over a period of several himdred years, dating 
from Henry VIII and even earlier times, and has been described 
at different times as anomalous, obscure, vague, ill-defined, 
lacking in uniformity, and even chaotic. 

The Act is a consolidating and amending Act, but at 
the same time it introduces certain important new principles. 

Up to the present time, the Law of Land Drainage has 
provided facilities for the setting up of drainage districts on 
a comparatively restricted basis, owing to the fact that its 
underl 3 dng principle has been that only those who benefit by, 
or escape danger as the result of, drainage operations have 
been liable to pay drainage rates. 

The limitaticHa thus placed upon the powers hitherto 
existing has rendered it impossible, in normal circumstances, 
to bring within the scope of one comprehensive Drainage 
Board any considerable river or the area served by it, owing 
to the difficulty of finding from the area which could be legally 
rated (*.e., the area of benefit or the area of escapement of 
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danger) sufficient money to meet the cost of maintaining that 
river, without crippling the resources of the district. 

It is true that an attempt was made in 1920 in the 
case of the Great Ouse to place the bulk of the main river 
under the jurisdiction of a Drainage Board constituted under 
the then existing law, but the experiment did not prove 
successful, and the difficulties of rate collection that arose 
in that district, whore something of the nature of an impasse 
was created, tended to spread to other districts. 

Accordingl}^ when the Royal Commission came to 
review the situation they realized that the fundamental defect 
in the law of land drainage was that the area of rating was 
inadequate to secure the carrying out of comprehensive works 
on the larger rivers, which were consequently becoming 
neglected and increasingly unable to carry away the water 
poured into them, either naturally by gravitation or artifically 
by pumping, from the areas of the many small drainage boards 
who were doing their utmost to keep their smaller arterial 
drains in an efficient state. 

The Commission recommended, tlierefore, that the 
catchment area of each river, viz., the area bounded by what 
is geographically kiiown as the ‘‘ watershed ’ or “ water 
parting,’’ should be the unit for land drainage, and that a 
comprehensive body, to be knowm as a Catchment Board, 
should be set up whore necessary for each such catchment 
area with full control over the main river witliin the area, 
and a general power of supervision over the smaller drainage 
boards w^hich now exist, and which will continue to exist in 
the future on the old basis of area of benefit and escapement 
of danger. 

The CJommission also recommended (and this is perhaps 
the most drastic of their reforms) that the whole catchment 
area should contribute towards the cost of the main river 
works, while the Internal Drainage Districts (who would 
continue to exercise their functions) should continue to find 
the cost of their internal operations from their own areas, 
and should, at the same time, be liable to contribute towards 
the cost of the Catchment Board’s operations. 

The Catchment Board will thus be in a position to do 
all that is necessary on the main river, and to obtain the 
necessary funds for so doing, by precept, from two sources, 
viz., from the County Comicils and County Boroughs within the 
area, and from the Internal Drainage Boards within the area. 




^30 Land Lratnage Act, 1930. [Sept.> 


In this conne^xion it should bo realized that the County 
Council preco])t will bo raised in the same maimor as any 
other County and County Borough rates, viz., without any 
contribution from agricultural land and with only a partial 
ciontribution from productive industry. On the other hand, 
the contribution to be found by the Internal Boards will be 
levied on all heroditanients, as “derating’' does not apply to 
drainage rates. 

It is true that large areas (including urban areas in 
the uj)per roaches of a river, whoso contribution to the waters 
of a river are ever increasing, owing to the constant spread 
of urban development) are under the Act placed, for the first 
time, under an obligation to contribute towards the expenses 
of maintaining the river for drainage purposes. On the other 
hand, the now Catchment Boai*ds are thus assured of adequate 
financial resources to cany out the vital task of i)utting the 
main rivers of England and Wales into a state of elficic^ncy. 

So far as the drainage of areas served by tributary 
ri\ CIS and smaller stre^ams, artificial and otherwise, is concerned, 
the Authorities existing ju’ior to the passing of the Act will 
(jontinue to function, but with the more adequate and up-to- 
date pov'ors conferred upon them hy the Act. Ample facilities 
are provided for the sotting up of fuither Authorities of this 
nature wherever required. The area which those Authorities 
will control will still upon the old basis of benefit or escape- 
ment of danger, but they will in future carry out their powders 
with the kjiowledge that there is ojx)rating upon the main 
river (into which the w^aters of the Iiitemal Board ultimately 
discharge) a comprehensive Authority competent to carry out 
the necessary works and armed with the necessary financial 
rosourct)s. 

Jn conclusion it must not be overlooked that the 
Government have recognized the principle of affording financial 
assistance to the now (Jatchment Boards in the execution of 
their duties, and the Act provides that Government contri- 
butions can 1)0 obtained by Catchment Boards in the carrying 
out of new works and the improvement to existing works. 
This does not in any way interfere with the present financial 
facilities which are being afforded to existing Drainage 
Authorities, either under the programme of the Ministry of 
Agriculture and Fisheries or mider that of the Unemployment 
Grants Committee. These financial facilities will continue so 
long as the Government’s Unemployment Relief programme is 
in existenoe. 
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In the next issue of this Journal au aHiclo giving an 
account of the fourth World’s Poultry fbugress wliicdi was 
held at the Crystal Palace from »July 

Impressions of 22~30 will be published. It was a pleasure 
the Poultry to welcome so many and vai*i(Hl visitors 

Congress from such a multitude of countries ; the 

one “ fly in the ointment ” was one’s 
limitations as to language, though English, French and 
fh^rman will usually suffice to meet all the iiochIs of such 
functions. Yet other Euroi)eau languages, Japanese or almost 
any toiigiK? would have been useful. 

Taking a systematic walk round the exhibits, and bearing 
this JoniNAL in mind, one was irresistibly drawn by tlu^ 
words of Bums : — ’ 

A chiel’s amang ye takin' not(\s. 

An’ faith he'll i)ront it.” 

Those who attended the (’engross in a really interested 
capacit}' --wdvothcr official, as practical ])roduccrs or from 
the trad(^ standpoint — must have felt the liveliest satisfaction 
at. all they saw, and have left subsequently with the liapjnesl 
recollections of friends made and a good causes servod. May 
many of them moot again at th(5 fifth (V>ugress to ])e held 
thnuj ytuirs hence in Italy ! 

There was much at the ( ougn^ss which was catcuhited to 
leave lavsting iinj)ressions — and impressions of varying type.. 
The opening hy H.ll.H. The Duke of York ; the indefatigable 
attentions of the organizing staff ; the enei-gy and i)ropa- 
gandist capacity of Mr. F, V, Elford and Sir Kdward Brow n ; 
the wonderful exliibits of Canada, the United States, (Germany. 
Northern Ireland, the Irish Free State, the Empire Marketing 
Board, the Ministry's marketing demonstration, etc. ; the. 
liighly interesting and educational films in tlio cinema ; the 
J72 papers presented by delegates and others; the tradii 
displays ; the choice and varied exhibits of poultry, com- 
})riziiig in all some 7,000 head ; all these and much more — 
not forgetting the delightful music — combined to fasciiiato 
delegates, other members and public alikij. 

Among the poultry were very many breeds which few 
British poultry keepers can have seen or heard of before. 
Glancing at them at random, one noted the Plymouth Buffs, 
Buttercups and Bourbon Red Turkeys from the United 
States ; the Japanese Sumatra Blacks and Silkie Whites ; 
Partridge Styrians and White Capouns from Yugo-Slavia ; 
Kecskemet bare-necks from Hungary ; Nakthahns and the 




532 


Field Dradsage, Water Supply & Claying. [Sept., 


pearly or opal PorzoUan bantams from Germany ; the Aseel 
and Karah Nath breeds from India ; Wittekraaikoppen, 
Lakenvelders, Wclsummers and Witkuiven from Holland ; 
the English Marsh Daisy ; Polverara Blacks and Ghigi’s 
Bantams from Italy ; and the attractive scries of Italian 
guinea fowls, including the Mitrata, Crested, Vulturine and 
Ghigi’s Blue. Some of these breeds are found occasionally in 
England ; the Silkie, for example, has been used in breeding 
experiments, and the Welsummers appears to be a promising 
breed which produces large dark brown eggs, and is already 
being kept on a poultry-farm scale. 

Wandering hither and thitlu^r in the Palace, one was 
disposed to wonder whether such a babel of tongues spoken 
by the representatives of the sixty nations taking part in the 
Congress had over resounded since the Babel of the Old 
Pestamont. Perhaps the one common tongue — and certainly 
the most incessant — was that of the thousands of fowls ! 
At ojie spot w ore met several small boys carrying paper bags 
with literature of the Scientific Poultry Breedei*s' Association, 
and an expression of the hope that they would read their 
collection elicited the uiigraminatical reply, ‘‘ My dad will, 
not me.” 

It ought to be mentioned that a number of new Bulletins 
on poultry subjects, just issued by the Ministry, were on 
sale at two publications stands, and some 1,375 copies were 
sold. 

At the Government luncheon before the opening ceremony, 
it was stated by Earl de la Warr, Parliamentary Secretary 
of the Ministry, that this country imports poultry products 
to the value of £70,000 daily. Is not this fact alone sufficient 
hint to our farmers ? 

The full results of the Congi'oss may not be apparent for 
some months, perhaps even years, but it can safely be said 
that the Congress was a resounding success. 

«««««* 


In an earlier issue of this Journal {October, 1929) particu* 
lars were given of grants which the Ministry was authorized 


Field Drainage, 
Water Supply and 
Clayins of 
Fenland : Aasisted 
Schemes 


to offer towards the cost of approved 
schemes of field drainage and water 
supply, with a view to the improvement 
of agricultural land and conditions in 
rural areas and the alleviation of unem- 
ployment. Reference was made in the 


May, 1930, issue to the extension of grants to schemes 
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for the claying of foiiland. The position at the end of July 
with regard to the various schemes was as follows : — 



Schemeff 

Work 

Estimated 

Ministry's 


approved 

protyided 

cost 

commitment 


No. 

Man-iuouths 

£ 

£ 

Drrjimgo 

421 

2.223 

44,072 

15,200 

Wator 8upi>ly - . 

114 

3,073 

81,800 

32,479 

CkiyiiiK 

33 

225 

1,013 
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particulars of a few of the schemes may be of 

interest. 


1. — A Rcheme of water supply to 22 farms, covering an 
area of 10,000 acres and estimated to cost some £10,000, 
is now well in hand and is giving employment to 20 Welsh 
minors and 24 local unemployed. The Estates Surveyor 
sp(jaks most highly of the way all the unemployed are working, 
particularly the Weish miners. He states that they arc an 
exceedijigly nice lot of men, but that when they arrived they 
were thin and ana*mio-looldng. When the Ministrv s liand 
(Commissioner miw thc'.m on a recent visit, howevcjr, they wore 
full of health and happiness and those with whom ho spok(*. 
expressed great appreciation of all that was being done for 
them. As a matter of interest, they iiave applied for per- 
mission to give a eoncoiii in aid of the lo(*aI hos]:)ital before 
they lea\'e the district. The owner's wife has purchased the 
necessary music and provided a piano, and Welsh harmony 
is heard in the village each evening. 

2. — Another scheme provides a gravity water suj)ply to an 
agricultural village and four dairy farms of approximately 
2,500 acres. The majority of the pastures rely for their supply 
on small ponds fed by surface w^ator, and on the higher ground 
on dew ponds. The supply to the cottages is rain water 
caught from roofs or water canied from springs several 
hundred yards away.' There is a spring of wonderful capacity 
near the village and the scheme approved by the Ministry, 
estimated to cost some £3,500, provides for the use of this 
water by means of a pumping station, the power being derived 
from a stream, and a 20,000 gallon reservoir on the highest 
part of the parish, whence the water will gravitate to the various 
properties to be supplied and to concrete troughs for watering 
the meadows and downs. 

The work is nearly completed and it is giving employment 
to 15 transferred miners and 7 local unemployed. The miners 
have settled down quietly in the village, and the contractor 
has paid many compliments regarding them. He was sur- 
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prised at the amount of work they performed, and he only 
M ishod he could at all times rely on obtaining such satisfactory 
unskilled labour. 

3. — A third scheme, estimated to cost about £600, is for a 
water su]>ply to a dairy farm carrying some 80 head of stock, 
with adjacent cottage. The present supply, derived from 
springs, is totally inadequate and of doubtful purity. Tho 
supply failed entirely in 1929 and the tenant was obliged to 
dispose of the whole of his stock and his three milk rounds 
within a fortnight. He states that this is the heaviest blow 
he has received throughout a long farming career and that 
he could hardly survive another such period. 

The proposed scheme is to augment the existing supply from 
a shallow well already sunk near the homestead. By cutting a 
long trench to expose further water-bearing strata it is hoped 
to obtain a ^ield of 1,000 gallons a day. A pump and engine 
will be er(^cted over the well, and the water will be lifted to a 
raised storage tank from which the farm house, labourer’s 
cottage, six meadows and farm buildings will be supplied. 

4. — On learning of tho Ministry's offer to make grants in 
aid of schemes of claying on fen lands, tho Norfolk County 
C>ouncil announced to the tenants on their small holdings 
estate that in the case of any claying scheme undertaken by 
a tenant which is approved by the Ministry for a grant of 
33^ I>er cent, of the cost, they would, as landlords, contribute 
a similar propoition. The cost, therefore, of any approved 
schemes of claying undertaken by these smallholders is borne 
equally by the tenants, the Council and the Ministry. Appli- 
cations were received from twelve tenants and duly approved. 
More are expected next season. 


The Imperial Horticultural Conference, referred to on p. 426 
of the August issue of this Journal, w^as duly held from 
August 6-7. On the economic side of 
The Imperial fruit production, Mr. F. L. McDougall 
Horticultural noted the increase of fruit consumption 
Conference after the War, especially of grapefruit, 
oranges, canned fruit and prunes. Empire 
produce faced keen competition chiefly from the United 
States, the Levant and Russia. Mr. J. L. Brown outlined the 
evolution and working of the New Zealand Fruit Export 
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(Control Board. A United Kingdom representative advised 
as to disposal of stocks here. 

The Administrative Side of Horticultural Research. — Dr.W. T. 
Macoiin described the centralized system of Canada from 
its inception in 1887. The advantages were quick availability 
of results, co ordination of work, avoidance of overlapping. 
The standpoint of an unattached Station was given in a paper 
by Mr. E. F. Palmer (pajier read by Dr. Macoun), director 
of the Vineland Experimental Station, Ontario. Dr. B. 
Hahne’s report outlined research projects in the Union of 
South Africa, among the most important being those on 
citnis and vines. 

Dr. A. C. D. Rivott noted that a comprehensive study of 
insect pests was being made in every State in Australia, and 
that attention was being paid to soil science in irrigation 
areas. »Special attention was devoted to apple.s in Tasmania 
since the reorganization of its research department. (\)- 
operation between (V)mmon wealth and States was neci'ssary 
for success. 

Dr. \V. Burns, dealing with research in India, notably in 
Bom1)ay, stressed the ini])oriance of transport and markc^ting 
problems. 

Sir Frederick Kecdjle outlined the work of the research 
station of the British Chemical Industries at Jealott’s Hill. 
Mr. W. Ct. Freeman dealt with diflieulties (uieountered by the 
growers of tropical and sub-tropical fruit and their best lines 
of attack, with special reference to citiiis fruits, bananas, 
avocadoes and mangoes. 

Hmiiculfural K.vperiwenfiition . — Sir Daniel Hall noted the 
large number of problems needing solution, instan(*ing 
among others the iinproviunent of English-grown as])aragns, 
cultural treatment of roses, the handling of tulij) bulbs, etc. 
Mr. T. N. Hoblyn considered that the failure of earlier research 
on fruit trees was due to the inherent variability in the trees 
themselves and variation due to outside causes. These caus(‘s 
of error could now be eliminated by the adaptation of statisti<*al 
methods to known material raised clonally. Examples were 
givtm from experiments at East Mailing. Professor E. E. 
Oheesman thought th^t the same inherent variability was 
markedly noticeable in tropical crops, which were largety 
cross-fertilized and heterozygous. Here, too, in dicotyledons 
clonal propagation seemed to offer a solution. Ho instanced 
cacao, which was at present under investigation at the 
Imperial College at Trinidad. In the subsequent discussion 
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emphasis was laid on the desirability of close contact between 
the statistician and the horticultural worker, and on the 
importance of the close observation of individual trees in 
horticultural (experiments. Dr. F. J. Martin showed, from 
instances in West Africa, that statistical methods were 
applicable there. 

The Ap 2 )Ucation> of the Pure Sciences to Horiicidtural Problems. 
— ^IVofessor B. T. P. Barker considered that chemistry could 
help the cider industry, particularly by determining the 
c’onstituents of the apple. Apples other than pure cider 
varieties could be used to su|)plement these. Investigations 
were in progress on the substitution of centrifuging for 
filtering, l^rofessor V, H. Blackman noted that the physio- 
logical study of the effect of external conditions on horticultural 
crops was complicated by the inter-relationshi]> of various 
factors. The solution of the stock-scion problem might possibly 
lie in some balance of processes, e.g.^ enzymic action, or of 
ratio of assimilation to respiration. Dr. E. »1. Maskcll gave 
notes on the following very important ])hysiological problems 
of cocoa : shade — seasonal march of vc^getative growth — 
priming (^.ffccts — effect of fertilization and of nutrition on 
failure to fruit — fluctuations in cropping curve. 

The Pelutiori of Soil and Climate to Fruit Production. - 
Fruit soil surveys in this country and in Australia were 
discussed by Mr. T. Wallace and by Professor A. J. Prescott 
(paper read by Dr. A. C. D. Rivett) respectively. Soil surveys 
had established relationships between soil characters and the 
following : tree failures, growth characters, incidence of 
certain pests and diseases, fruit qualities. In discussion Dr. 
A. W. Joseph noted the need for uniformity of work and 
iorminology in soil surveys. Mr. H. V. Taylor outlined the 
British sdieme of research for meteorology as affecting fruit 
production. 

Fruit Storage Methods. — Dr. Franldin Kidd divided the 
problems into two groups : (1) those concerned with reduction 
of wastage and improvement of quality, using present methods, 
(2) those connected with the evolution of new methods. Local 
testing of storage qualities was desirable, as also investigations 
into trade practice in handling between producer and con- 
sumer. The effects of numerous volatile substances in atmos- 
pheres of stores needed further investigation. Mr, T. Wallace 
noted results of experiments at Long Ashton on many factors 
affecting storage quality, c.jr., rootstocks, age of tree, manures, 
cultivations, pruning, thinniirg, ring barking, time of picking, 
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size of fruit, and the inter-relationship of the above factors. 
Dr. A. Home dealt with the infection and invasion of the 
apple fruit by fungi and their effect on storage quality. The 
presence of Mgh fungal numbers and many pathogenic forms 
in an orchard were in certain cases associated with consider- 
able wastage under ordinary storage conditions, and low 
numbers and few pathogenic forms with little wastage. 
Besistance to invasion differed greatly. Miss H. K. Arch bold 
showed how prolonged storage life of the a])ple was generally 
associated with a slow rate of loss of oxidizable material in 
respiration. Time of picking greatly influenced the chemical 
composition and hence the storage quahtics of the ai)plc. 
Mr. B. C. Palmer (paper read by Mr. W. T. Hunter) also 
stressed in the case of the Jonathan apple the importanee of 
the time of picking, and showed how the basal colour of the 
apple could serve as an adequate guide. Drs. L. P. McGuire 
and C. W. Wardlaw (paper read by Professor E. E. Checsman) 
described the storage qualities of certain banana varieties 
immune to main stalk rot, and methods for reducing wastage 
in transport. Mr. B. G. Tomkins dealt with the biological 
effect of atmospheric humidity on fruit in storage, noting its 
possible success in checking certain rots, its value in prolonging 
storage life and the practical difficulties met. 

Mr. Meirion Thomas described the condition kno^vu as 
‘‘Aldehyde poisoning,’' noting that it could be distinguished 
from brovTi heart by chemical analysis, and from other 
injuries and diseases of storage. Tliis problem was proving to 
be of considerable economic importance. 

All the above papers, together with five others, four being 
on storage problems and one on soil and manuring as affecting 
fruit production, will be published in full by the Imperial 
Bureau of Fruit Production as Proceedings of the Conference. 


On July 17 to 20, a conference of membem of liural Com- 
munity Councils and others interested in the amelioration of 
rural life took place at Queen’s College, 
Rural Oxford. Everyune in the countryside now 
OoinillUIlity knows something of the excellent work 
Councils the Bural Community Coimcils are doing 
OouflMllOB in the counties privileged to possess 
them. There are now about 20 in Great 
Britain, the activities of each extending over the county whose 
name it takes* They are scattered from the County of Angus 
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in Scotland to Kent and Somerset in England, though the 
northern part of England is not at present represented. 

The Rt. Hon. Arthur Greenwood, M.P., Minister of Health, 
who attended an evening session of the Conference, gave an 
address which covered in the widest way the work and duties 
of these councils, and, looking ahead, advised them that their 
services would become much needed in the counties as voluntary 
helpers working side by side with the local authorities. At 
another session of the Conference, the rural housing problem 
came up for consideration, and it was clear from the discussion 
that the councils are anxious that the new houses and cottages 
put up in the country should be artistically suited to their 
environment and should harmonize with the older styles of 
dwellings found in each district. The necessity for the provision 
of proper house drainage — ^the septic tank where better cannot 
be obtained — ^and for the provision of a sound and pure water 
supply were matters also recognized as fundamental in making 
the countryside really fit for the habitation of its present and 
future citizens. 

The question of co-operation in rural life, from the business 
and agricultural points of view, was dealt with by Sir Thomas 
Middleton, who stressed the need for closer business relation- 
ships for marketing purposes between our individualist British 
fanners. In the course of his remarks Sir Thos. Middleton 
said that the fanner’s interests were at present centred in the 
market-place rather than on the farm. It was sale, not pro- 
duction, that caused him anxiety. The first stages of progress 
in collective action were likely to be along the lines of commodity 
marketing groups. StiU marketing was, after all, only one side 
of the subject ; though uppermost in our thoughts at the 
moment it was, he believed, the lesser of two difficulties which 
collective action might be called upon to face. The greater of 
the problems confronting the British producer was, to adopt 
current phraseology, the rationalizing of production. 

There had bean in recent times a large increase in the sale 
of fresh milk. This was good for the farmer and good for the 
consumer. We ought to use nmch more fresh milk ; but, as 
he had already observed, the farmer was finding that the 
nation is easily satisfied. Concurrently with increase in 
produotkm in the former milk-selling districts, there had 
come supplies from new distriots rendered aooestdble by 
motor vans. These distriots were the breeding grounds of store 
cattle ; but milk brings money in a mmth, reared calves do 
not, and the result is that the milk goes to towns and the 
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calves somewhere. From that “ somewhere ” they may emerge 
as veal and ham or even as chicken paste, but omtainlynot as 
store cattle. Now a scarcity of store cattle reduces cattle 
feeding, and with it our root crops ; a well-grown, well- 
manured root crop was still the baddxme of our arable 
farming ; the motor van reaching to the upland farm thus 
reacted on our tillage districts already depressed. As more 
tillage farmers attempt milk production the difficulties grow ; 
for though Britain as a consuming country can draw upon 
the world, its farmer producers are interdependent save 
for the live stock bred in Ireland. 

American farmers, already largely organized on a co-operative 
basis, had, so far as he knew, not yet heard of compulsion. 
The U.S. Government hoped that the necessary collective action 
could be obtained through co-operative organization ; we 
must watch this situation with interest. Meantime what 
of our own country where co-operation had made far less 
progress ? He asked if it were possible to secure the desirable 
degree of collective action by co-oj)erative methods alone, or 
must there be compulsion of minorities ? Both in England 
and Scotland agricultural opinion was divided. The experiences 
of those promoting the Milk Agency and the Potato Pool 
in Scotland strongly suggested that without compulsion success 
is not possible. The evidence of the need in England was less 
definite at the moment ; but in agricultural affairs there was 
some justification for the belief that where Scotland is to-day 
England will be to-morrow. 

Sir Thomas thought he could answer for the majority of 
farmers when he said that compulsion was an idea they disliked 
intensely, but if it was required to benefit the industry, it 
was an idea they must be contented to accept. It was, as he 
had already claimed, through freedom of individual action 
that our agricultural industry gained its high place. Nor 
could there be any doubt that l&e compulsion of minorities 
would at times restrict the enteipnise and skill of individnidB ; 
but hard cases must be ignored if a large majority of the 
producers of a particular commodity were satisfied that they 
were suffering injury through the action of a minority ; and 
the case against compulsion was far less likely to be supported 
by the progressive individual, who could almost certainly do 
better for himself than could a co-operative society, than by 
the mean person who tried to get the better of his fellows. 

Family traditions and personal experience combined to 
make him an individualist, but it seemed to him that we 
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must be careful not to be led away too easily by the “freedom’' 
argument. He preferred to approach this new policy in the 
attitude which his own first Parliamentary Chief, a great 
landowner and a great gentleman, always adopted to the 
tenants on his estate. His estate nile ran something like 
this ; “ Pray where you like, vote how you like, grow what 
you like, soil what you like, shoot what ground game you 
like, do what you hke, so long as you do not hurt your 
neighbour.” This, the policy which made the late Marquis of 
Lincolnshire a model exponent of co-operation in rural life, 
seemed to him to give sound guidance ; and, if we accepted 
it, there were precedents enough for the laws which compel 
a man not to hurt his neighbour. Were there not cases, too, 
known to us, where market trespass might cause more injury 
than cattle trespass, or the trespass of thistle-down? 

Many other subjects of interest to rural social workers were 
dealt with at the Conference. They included county organiza- 
tion in town and country, volmitary work in health services, 
music and the drama in the ct>untryside, and the wide, almost 
all-embracing one, of education for country life. The last 
subject was discussed on the paper by Professor J. Scott 
Watson, Oxford, whose work in the field of rural social service 
is so widely known and appreciated. Sir Horace Plunkett 
attended several sessions of the Conference, and gave his 
blessing to it in a notable speech on the evening when, in 
recognition of the help which the Ministry of Agriculture had 
given to the movement. Sir Charles Howell Thomas, the 
Ministry’s Permanent Secretary, was the guest of the Confer- 
ence. Sir Charles told the Coiderence how much the Ministry 
appreciated the work of the councils in helping forward the 
improvement of rural conditions, a matter which the Ministry 
has very much at heart. The briefest accoimt of the Conference 
would be incomplete without a tribute to the inspiration and 
guidance given by Professor Adams, its Chairman, who also 
presides over the parent body of the Rured Community Councils, 
the National Council of Social Service. 
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THE VALUE OF WHOLE MILK AND SEPAR- 
ATED MILK FOR PIG FEEDING 

Chas. Cbowther, M.A., Ph.D., 

Harper Adams Agricvltural College. 

[In 1928 the Ministry consulted with representatives of 
iniexesUd agricultural colleges and institutes as to the state 
of our knowledge of the value of whole milk and separated 
milk for the production of both pork and bason. The resvU 
of the discussion ivas a general agreement that further 
inquiries were desirable, preferably of a co-operative nature. 

A scheme of co-operative experiments was ascordingly 
devised, and has since been carried out at four centres — the 
Harper Adams Agrievliural CoUege, the Midland Agri- 
cvltural College, the Monmouthshire Farm Institute, and 
the Hampshire Farm Institute. The following report on 
the combined results of those experiments has been prepared 
by Dr. Charles Crotvther.} 

In recent years the problem of the disposal of surplus milk 
has periodically compelled the serious attention of dairy 
farmers, and emphasized the need for reliable guidance as to 
the economics of various alternative methods of disposal on 
the farm. Of these alternatives, the most familiar are butter- 
making combined with calf-rearing on separated milk, and 
cheese-making combined with the feeding of whey to pigs. 
On both these systems a considerable amount of useful 
information is already available, and it is usually not difficult 
to give reliable advice as to their economic possibilities. On 
many dairy farms, however, for various reasons neither of 
these systems can conveniently be adopted in its entirety. In 
some cases, although cream- or butter-production might be 
practicable, the disposal of the skim or separated milk by 
oalf-rearing is not feasible, whilst in other cases the solution 
can only lie in some system of direct utilization of the surplus 
whole milk as such. For such farms, the feeding of whole or 
separated milk to pigs offers a possible solution, and reports 
have appeared from time to time in the agricultural Press of 
apparently profitable experiences in this direction. The 
information available, however, is conflicting, and indeed very 
meagre in so far as evidence from carefully controlled experi- 
ments is concerned. The practical importance of the problem 
made it obviously desirable that some authoritative guidanoe 
should be obtained, and, as the outcome of a conference of 
representatives of agricultural colleges and institutes held at 
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the Ministry of Agriculture on April 27, 1928, a scheme of 
experiments was drafted which has subsequently been tested 
at four centres, with results which are summarized below. 

The scheme was designed to suit more particularly the case 
of the average farm, on which pig-keeping could only be 
undertaken to a moderate extent and under simple conditions 
of feeding. For these reasons a standard allowance of f gal. 
of milk per head per day was adopted throughout, to be fed 
along with a mixture of one-third sharps and two-thirds 
barley meal. This plain cereal mixture was used as the “ basal 
ration,” rather than as a “ balanced ” mixture, as it was 
considered that the addition of milk would give an adequate 
“ balance ” and eliminate the necessity for the purchase of 
expensive balancing foods of the meat meal, etc., class. 

The scheme of experiment was as follows : — 

(1) Selection and Number of Lots. — At ovory oentro where the 
experiment is uruiortakon, not leas than two lots of pigs (hereinafter 
referred to as Lots A and B) shall bo selected, but it shall bo optional 
for each experimenter to add one or two additional lots (hereinafter 
referred to as Lots C and D). 

The desirable number of pigs to constitute each lot shall be regarded 
as 10, and in no c?aso shall tiio number be less than 8 per lot. The 
age of the pigs when selected shall bo approximately 10 weeks, and 
in all other respc^ofcs, c.pr., size, breed, distribution of sex, the lots shall 
bo as uniform as possible, 

(2) Treatment of Each Lot.-- In all respects, except in regard to 
the rations fed, the treatment and housing of the lots shall be as nearly 
as possible identical. It is not necessary — indeed it may not be 
desirable — that each lot shall be housed in one sty, but it is important 
that any division adopted shall be made to apply equally to each lot. 

If worming of the pigs is thought necessary, it should be done before 
the commencement of the oxj>eriment. 

(3) Rations. — Lot A shall, in all cases, be the Control, and shall be 
given a basal ration consisting of |rd sharps and frds barley, per 
pig- 

Lot B shall, in all cases, be fed with the basal ration fed to Lot A, 
plus i gal. (reckoned as 5 lb.) of whole milk, per pig daily. 

Lot C (optional) shall be fed with the basal ration plus extracted 
soya bean meal (12 per cent.). 

Lot D (optional) shall be fed with the basal ration, plus J gal. of 
separated milk. 

Each lot shall receive also mineral mixture (two parts ground 
limestone, two parts steamed bone hour, one part salt) at the rate of 
3 per cent, of the meal fed. 

About 1 lb. per head of green-stuH must be given daily to each 
iot ; a little small coal or ashes may be given occasionally, if desired. 

A record shall be kept showing whether morning or evening xnilk 
has been fed. Wliere the milk has been pc^teurized the temperaturo 
of pasteurization should bo noted. 

Immediately the lots have been selected they shotild be placed 
on the experimental rations for about a week before the actual 
commencement of the experiment, in order to give the pigs time to 
settle down. 
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(4) Mode of Feeding. — ^The meals shall be mixed with water at the 
rate of roughly 41b. of water per lb. of meal at the outset, the 
proportion being reduced periodically to about 3 : 1 at the end of 
the experiment. In the case of experimental Lots B and D, 
the milk should be mixed with the meals, and water added to give 
a similar consistency to tliat of Control Lot A. 

Pigs shall be fed twice daily and given at each meal just as much 
of the prepared slop as they will cloan up within the hour. The careful 
assessment of this quantity is an important factor in the success of 
the experiment. The periodic increases in the milk ration will be 
determined by the apj>otite of the pigs. 

A careful record of food consumed must be kept. The slop should 
be prepared from day to day, 

(5) Weighing . — At the end of the week immediately pieceding the 
commencement of the experiment each pig shall be weighed on 
three consecutive mornings before feeding, the mean of the three 
weights to represent the weight at the commencement of the 
experiment, and the date of commencement to be taken as the second 
of the above three days. 

The pigs shall then bo weighed periodically, weekly if possible, on 
the same day of the week as the middle day of the three initial weighings. 
All weighings shall bo made at the same time in the morning before 
feeding, and weights should be taken to the nearest i lb. 

(6) Disposal of Pigs. — Each pig shall bo disposed of either for pork 
at or about the live weight of 100 lb. or 140 lb., or for bacon at or 
about the live weight of 220 lb., and the price obtained noted. 

At each centre the pigs must either all go for pork or all for bacon. 
Where the pigs go for pork all should go either at or about 100 lb. oi 
about 140 lb. and not some at the one weight and the rest at the 
other. Carcass weight (inclusive of head, feet and edible offal) as at 
24 hours after slaughter miLst be ascertained to tho nearest J lb. for 
each pig. If weiglied immediately following slaughter, a deduction of 
5 per cent, must be maeJe. 

(7) Deaths or Illness of Pigs daring Experiment.— In the event of 
any pigs dying during the experiment, a note of the date of death, 
and the undressed weight at time of death, should be taken and included 
in the records. 

If it should be necessary, owing to illness, to remove a pig 
temporarily from a lot, the period of such removal, and tho live weights 
on removal and on return, must bo noted. 

When from any cause the number of pigs in a lot is reduced the 
ration should be reduced in proportion. 

(8) Assessment of Results. — (a) Initial Value of Pig. — If pigs are 
purchased, the actual cost should bo taken. If reared, and cost records 
are not available, a standard value of 27s. for 10 weeks old pigs should 
bo assumed. The basis adopted sliould be noted in tho report. 

(6) Labour. — 2d. per week per pig should bo charged, 

(c) Coat of Meals , — This should returned at cost on the farm. 

(9) Report on Experiment.— Each centre shall furnish the Ministry 
with a report at the end of the experiment. These reports will be 
referred to Dr. Crowther, who will prepare a report on the combined 
results. 

Experiments in accordance with the foregoing scheme hare 
been carried out at the following centres : — 

Haxper Adams Agricultural College (Dr. C. Crowther and Mr. J. 
Fullerton), four lots (A, B, C, D). 

2n2 
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Midland Agricultural CSollege (Mr. H. O. Robinson), three lots 
(A. B. C). 

Hampshire Farm Institute, Sparsholt (Mr. J. M. Templeton), three 
lots (A, B, D). 

Monmouthshire Agricultural Institution, Usk (Mr. G. H. Purvis), 
three lots (A, B, D). 

In the Monmouthshire Test the pigs were sold as porkers, 
whereas in the other three cases they went out at bacon 
weights. The initial weights differed considerably, however, 
at these three centres, the average per pig being roughly 38 lb. 
at Harper Adams College, 82 lb. at Sparsholt, and 05 lb. at 
the Midland College. This factor will obviously need to be 
taken into account in comparing the results. There were 
differences also in the type of pig used, as will appear in the 
reports on the various tests. 

In order to assess the values realized for the whole milk 
and separated milk respectively, the cost of the sharps, barley 
and minerals consumed and of the labour (token at 2d. per 
pig per week) is deducted from the total receipts for the pigs 
when sold. All other costs, including initial value of pigs, are 
the same for each lot and therefore need not be considered. 

From the balance over “ cost ” thus arrived at any balance 
obtained in the same way with the Cbntrol Lot (Lot A) is 
deducted, and the final %ure thus obtained represents the 
value realized for the quantity of milk consumed. 

■onmoailidiire Test. — ^In this test, carried out in June and 
July, 1028, three lots of eight pigs each (six Middle White 
and two Large Black x Large White) were used, the pigs 
being drawn from four litters, differing in age by 20 days. 
The average age at the commencement of the experiment was 
11 weeks, and the pigs were then valued at 25s. each. All 
the pigs were disposed of locally for pork, the carcass weight 
being taken 24 hours after slaughter. The average period of 
feeding was 64 days in the case of each lot. 

Tim feeding and management of the three lots was exactly 
in accordance with that provided for Lots A, B and D of the 
standard scheme, t.e., Control Lot, Whole Milk Lot and 
Separated Milk Lot. The weight of meals fed to each lot was 
the same, the average cost of the mixture being £10 128. 7d. 
per ton. All the milk fed was morning milk, given in 
perfectly fresh condition. The price realized on sale was 6d. 
per lb. dressed carcass weight (= 15s. per score lb.). 
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Hie essential features of the results are summarized below: — 


Initial weight per pig (average) 

Final live weight per pig (average) . . 
Gain in live weight in 64 days 

„ „ „ average per day 

Average carcass weight, as percen- 
tage of live weight 
CJost of meals fed, per pig . . 

Milk consumed, average per pig 
Realized for pork, per pig . . 

Cost of labour, per pig 


Lot A 
(Control) 

45-6 lb. 
94-4 „ 
48-9 „ 
0-76 „ 

67*81 p.o. 
23s. 0|d. 

48s. oa. 
Is. 6id. 


Lot B 
(Whole 
milk) 
44*6 lb. 

124-3 „ 
79*7 „ 
1*24 „ 

73*64 p.c. 

23s. O.Jd. 

31*75 gal. 

68s. 7Jd. 
Is. e^d. 


Lot D 
(BeparcUed 
milk) 
43*6 lb. 
116*6 „ 
72*0 „ 
M3 „ 

72*62 p.c. 
23s. Ojfd. 
31*76 gal. 
629. lid. 
Is. 6id. 


SlTMMAKY 

Lot A . — Value realized, per pig. . 

Cost of meals and labour 


s. d. 
48 0 
24 7 


Balance, per pig . . 

Lot B . — Value realized, per pig 

Cost of meals and labour (as above) . . 

Balance, per pig . . 

Deduct balance obtained with Lot A (above) 

Not return from 31*76 gal. whole milk 
Return per gallon of Whole Milk 
Lot D * — Value realized, per pig. , 

Cost of meals and labour (as above) . . 

Balance, per pig . . 

Deduct balance obtained with Lot A (above) 


23 

6 

68 

7» 

24 

7 

44 

Oi 

23 

6 

20 

7* 

7-794d. 

62 

11 

24 

7 

38 

4 

23 

6 


Net return from 31*75 gal. Separated Milk 14 11 

Return per gallon of Separated Milk . . . . 6‘634d. 


In the separate report on this experiment the comment is 
made that “ while the new milk pen made the greatest apparent 
progress early in the experiment, those pigs fed on the separated 
milk, although not attaining the “ bloom ” of the pigs in 
Pen B, produced rather firmer flesh with a better distribution 
of lean with fat.” 

Briefly summarized, the value realized in this experiment 
for the production of pork at 15s. per score, with a meal 
mixture at about £10 12s. per ton, was approximately 7|d. 
per gallon for whole milk and 5fd. per gallon for separated 
milk. These values will naturally vary proportionately with 
the price per lb., stone or score realized. Thus, at 16s. per 
score (the price taken in assessing the results of the other 
experiments) the values realized would have been one-fifteenth 
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higher, 8*31d. per gallon for whole milk and 6*01d. per gallon 
for separated milk. 

It may be noted that Lot A, although not receiving milk, 
took only the same amount of food as the other two lots. 
One would have expected them to consume rather more, but 
the report on the experiment explicitly states that the pigs 
were given at each meal “ just as much of the prepared slop 
as they could clean up within the hour.'* 

It is of interest to note that in the Harper Adams experiment 
dealt with later the results obtained over a range of growth 
comparable with that of the Monmouthshire pigs agreed very 
closely with the latter, the average growth rates for the nine- 
week period being 0*70 lb., 1*22 lb. and 1-07 lb. per pig per 
day for Lots A, B and C respectively. These lead to almost 
precisely the same financial results as those given above. 

Sparsholt Experiment. — In this experiment, carried out from 
November, 1928, to January, 1929, three lots (A, B and D) 
of eight pigs each were used. The pigs were all sired by the 
same Large White Boar, partly out of Large White sows and 
partly from Large Blacks. 

The pigs are reported as averaging about 14 weeks old at 
the commencement of the experiment, but as the average 
live-weight at that stage was about 82 lb., a rather higher 
average age would seem probable. 

The milk used was all from the morning milking and was 
fed in fresh, sweet condition. The price of the meal mixture 
used averaged £9 7s. Od. per ton, no charge being made for 
grinding the barley. 

The first draft of fat pigs was sold on December 27, comprising 
one pig from Lot A, four pigs from Lot B and three pigs from 
Lot D. The remaining pigs from Lots B and D, and one pig 
from Lot A, were sold on January 14, 1929. A third pig from 
Lot A was sold on January 28 and a fourth on February 14, 
but the remainder were barely up to the prescribed bacon 
weights on March 21, the date of the last weighing recorded. 
In this connexion Mr. Templeton remarks that “ the health 
of all the pigs was good throughout, but when the extreme 
cold set in in January those pigs remaining in Lot A made 
very slow progress. . . . Owing to the severe weather 
experienced in January and February, I would suggest that 
the experiment be terminated at the end of the twelfth week, 
viz., January 11.’* At that period. Lots B and D were all cleared 
up and therefore did not experience the severe weather which 
accompanied the finishing stages of the pigs in Lot A. 
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This suggestion has the disadvantage of necessitating a 
valuation of the pigs in Lot A which remained unsold on 
January 11, but it would seem to be the best solution of the 
difficulty, and has been adopted below in assessing the results. 

The selling price of the pigs varied considerably, but 16s. 
per score dead weight may be taken as the average price 
realized. 

The essential features of the results are summarized below: — 


Lot A Lot B Lot D 
(Control) ( Whole (Separated 
milk) milk) 

Average feeding period per pig, days 82*2 78*75 80*5 

Initial live weight per pig (average) 77-76 lb. 85-75 lb, 81*75 lb. 

Final live weight per pig (average) . 166-62,, 219-5 „ 212 0 „ 

Average gain in live weight per day 1-08 „ 1*70 „ 1-62 „ 

Average carcass weight .. 116*4 „ 160-75 „ 155*25 ,, 

Cost of meals fed, per pig . . . . 39s. Spi. 38s. lOjd. 398. 3^(1. 

Milk consumed, per pig .. .. — 39-25 gal. 40-3 gal. 


Final value for bacon, per pig, at 1 6s. 

per score .. .. 93s. IJd. 128s. 7d. 124s, 21d. 

Coat of labour, per pig ..Is. lljd. Is. 10|d. Is. lid. 


Summary 

8. d. 

Lot A , — ^Final value, por pjg^ . . 93 

Cost of meals and labour 41 6 

Balance, per pig . . 61 8} 


Lot B.- “Value roalizod, per pig. . . . 128 7 

Cost of meals ami labour 40 9 

Balance, per pig . . . . . . , 87 10 

Deduct balance obtained with meals, I.of A (above) 61 8^ 

Net return from 39^ gal. Wliole Milk 36 IJ 

Return per gallon of Whole Milk ll*ld. 

Lot D . — Value realiz^, por pig . . 1 24 2i 

Cost of meals and labour 41 2^ 


Balance, per pig . . S3 0 

Deduct balance obtained with meals, Lot A (above) 51 8J 

Net return from 40*3 gal. Separated Milk . . 31 3j^ 

Return per gallon Separated Milk . . 9* 3d. 


♦ For Lot A, two pigs taken at actual carcass weights, rest at 
estimated carcass weights taken from standard live and dead weight 
table of East Anglian Pig Recording Scheme. 

In considering the results of this experiment it must be 
remembered that they are affected by an element of uncerteunty, 
owing to most of the pigs of Lot A not having been finished 
and sold by the date taken as the close of the experiment. 
The degree of reliability of the estimate of the final value of 
these pigs cannot be checked, but the error, if any, is probably 
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only small and unlikely to afiect the final results for the value 
of the milk by more than about ^d. per gallon either way. 

On comparing the initial live weights of the individual 
pigs, Lot B (Whole Milk) would seem to have steirted with a 
little advantage, and Lot A (Control) with a little disadvantage 
from the point of view of uniformity. The range of variation 
amongst the individual pigs is shown below. 

Initial Liw Wnghit 
Average. Range of VttriaHon. 



lb. 

lb. lb. 

Lot iV • . 

77-75 

69-104 

Lot B 

85-75 

77-103 

Lot D . . 

81-75 

66- 98 


The tendency of these inequalities would be to exaggerate 
slightly the final results for the milk values realized. 

Midland College Experiment.— In this experiment, carried 
out, May to August, 1928, three lots (A, B and C) of eight pigs 
each were used. The pigs were from Middle White sows by 
a Tamworth boar, and averaged about 95 lb. live weight each 
at the start of the experiment, with an extreme range from 
77 lb. to 117 lb. The whole milk used for Lot B contained 
on the average about 3’ 6 per cent, of fat, and was fed in sweet 
condition. 

Details of the experiment were in acoordmice with the 
standard scheme. Lot A receiving the Control ration. Lot B 
the Control ration plus Whole MiUc, and Lot C the Control 
ration plus Extracted Soya Meal. 

The pigs were sold at a uniform price of 16s. per soote 
deari weight. There was no significant difference in average 
carcass percentage between the three groups. 

The essential features of the results are summarized below: — 



Lot A 

Lots 

Lot C 

Average feeding period, per pig, days 

85*5 

80' 1 

82 

Initial live weight, per pig (average) 

94-4 lb. 

93-8 lb. 

»6-9 lb. 

Final live weight, per pig (average) . 

214-3 „ 

226-3 ,, 

208-8 .. 

Average gain in live weight, per day 

1-40 „ 

1-66 

1-36 ,. 

Average carcass weight 

160*4 M 

168*1 M 

164-2 „ 

Cost of meals fed, per pig . . 

408. 7d. 

39a. 7d. 

40s. Sid. 

Milk consumed, per pig 

— 

40*06 gal. 


Weight of soya meal consumed by 
Lot C, average, per pig . . 



41-2 

Realized, per pig 

1288. aid. 

134s. 6d. 

123a. 4id. 

Cost of labour, per pig 

28. (Ud. 

Is. lid. 

Is. Hid. 

bXTMKABY 

Lot A. — Value realized, per pig 


a. d. 
. 128 31 

Cost of meals and labour 

• . . . 

. * • 

43 7| 


Oalanoe, per pig 


86 8 
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Lot B . — Value realised, per pig. . . . 134 0 

Cost of meals and labour . . 410 

Balance, per pig 93 0 

Deduct balance obtained with mr>als alone fLofc A) 86 8 


Net return from 40-06 gal. Whole Milk 7 4 

Betum, per gallon, Whole Milk . . 219d. 

Lot C , — ^Valuo realized .per pig . . 123 4] 

Cost (barley, sharps, minerals and lni)our) . . 37 SJ 


Balance, per pig 85 llj 

Deduct balance obtained without Soya Meal 86 8 

Net return from 41-2 lb. Soya Meal . . 0 3J 

Rotiim, per cwt. of Soya IVIoal . . 8-8d. 


The results of this experiment are in very sharp contrast 
to those of the Sparsholt experiment, to which it is closely 
comparable as regards the initial weight of the pigs and the 
length of the feeding period. This is accounted for by the 
surprisingly high rate of growth registered by Lot A. In the 
writer’s experience it is very rare, over the range of feeding 
here in question (90-220 Ib. live weight), to secure an average 
growth-rate appreciably higher than 1-0 lb. per day on a ration 
of barley meal, sharps and minerals. It will be noted that in 
the Sparsholt experiment the average gain per day for the 
Control T.»ot was 1*()8 lb. and in the Har})er Adams experiment 
over a coiTi]»arable period the averages was 1-05 lb. per day. 
We can hardly resist the conclusion, therefore, that in the 
Midland College experiment some abnormal factor must have 
been operative in the case of JiOt A, which has defeated the 
object of ascertaining a reliable figure for the value of the 
whole milk fed to Lot B. The explanation may possibly lie 
in the fact that up to the start of the experiment all the pigs 
had been receiving separated milk and whey along mth a 
balanced ration of meals, including soya meal. It is not 
unlikely that a preliminary benefit was thereby secured, the 
effects of which persisted throughout the subsequent feeding 
period. This view receives some support from the close 
resemblance between the performances of Lots A and C, and 
deserves further study. 

Harper Adams College Experiment.— In this experiment, the 
most comprehensive of the series, all the foiu' lots of the 
standaixi scheme were included, and the feeding period was 
more prolonged owing to the lower initial weights at which 
the experiment was started. 

The pigs used, 10 per lot, were all Large Whites bred at tlio 
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Experimental Station, and averaged about 12 weeks old at 
the start. The pigs in each lot showed a rather considerable 
range in initial weight, but the following data indicate that 
the lots were fairly well matched in this respect. 

Live weight per pig 
Average. Range. 
lb. lb. lb. 

Lot A 37-43 23 -62* 

Lot B 38-30 23J-65* 

Lot C 37-67 27J-60 

Lot D 37-60 28i-50 

All details of feeding and management were strictly in 
accordance with the standard scheme. The whole milk and 
separated milk used came from the morning milking, and 
were fed in fresh condition. 

The experiment commenced on July 17, 1928, and was 
continued for 28 weeks, at the end of which time all the pigs 
in Lot C had been sold, four pigs from Lot A, nine pigs from 
Lot B and eight pigs from Lot D. In calculating the results 
the values of the nine pigs remaining unsold at the close 
of the experiment have been assessed on the basis of the 
standard table of live and dead weights of the East Anglian 
Pig Recording Scheme. 

As was to be expected, the pigs of Lot A lagged behind the 
rest from the start, but for some reason which could not be 
diagnosed the two milk lots (B and D) did not make quite 
the rate of growth which was expected, as the long duration 
of the experiment clearly indicates. In order to simplify 
marketing some of the pigs were brought to appreciably 
higher weights than the 220 lb. suggested in the standard 
scheme. The prices realized per score varied somewhat, but 
an average price of 16s. per score has been taken in the 
following tables. 

The essential features of the results are summarized below: — 



Lot A 

Lot B 

Lot O 

Lot D 

Aver, feeding period, per 





pig, days 

196 

168 

180 

180-6 

Initial live wt,, aver., per 





pig 

37-43 lb. 

38-3 lb. 

37-67 lb. 

37-6 lb. 

Final live wt., av©r.,pr. pig 208.82 „ 

248-32 „ 

262-37 „ 

230-68 „ 

Aver.gain in live wt.,pr.day 

0-88 

1-25 „ 

114 .. 

L07 „ 

Average carcass weight. . ! 

160-9 „ 

188-4 „ 

192-4 „ 

183-6 

Cost of basal ration, pr.pig 

798. 7d. 

638. 4d. 

78s. 8d. 

738. 6d. 

Milk consumed, per pig . . 

— 

83-75 gal. 

— 

91-45 gal. 

Wt. of soya meal consumed 





by Lot C, aver.,pr. pig 

— 

— 

97-66 lb. 

— 

Realized, per pig 

120s. 9d. 

160s. 9d. 

163b. lid. 

1468. lid. 

Cost of labour, per pig . . 

40. 8d. 

4s. 9d. 

4f. ed. 

40s 4ds 
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SUMMABY 

Lot A, — Value realized, per pig . . 

Cost of meals and labour 

Balance, per pig 


Lot B, — Value realized, per pig . . 

Cost of meals and labour 

Balance, per pig 

Deduct balance obtained with meals alone (Lot A) . . 

Net return for 83-76 gal. Whole Milk . . 

Return per gallon Wliolo Afilk . . 

Lot C. Value realized, per pig . . 

Cost (basal ration and labour) . . 

Balance, por pig 

Deduct balance obtained without Soya Moal (Lot A) 

Net return from 97-65 lb. Soya Moal . . 

Return per cwt. Soya Meal 


Lot D , — Value realized, per pig . . 

Cost of meals and labour 

Balance, per pig 

Deduct balance obtaimxl with rnoals alone (Lot A) 

Net return for 91-45 gal. Separated Milk 
Return, per gallon Separated Milk 


8. 

d. 

120 

9 

84 

8 

36 

6 

160 

9 

67 

4 

83 

5 

36 

6 

46 

11 

6-72d. 

153 

11 

83 

2 

70 

9 

36 

6 

34 

3 

39 

3 

146 

11 

77 

10 

69 

1 

36 

6 

32 

7 


4-28d. 


The returns both for whole milk and for separated milk 
oome out much lower in tliis experiment than in the Sparsholt 
experiment, but this is explained by the much lower rate of 
growth. It should be remembered also that the Harper 
Adams experiment covered a much longer period of growth, 
the average weights per pig being lower at the start and higher 
at the finish than in the Sparsholt experiment. For the period 
of growth oomparable with that covered by the latter the 
average daily gains in live weight (per pig) were 1’35 lb. in 
Lot B uid 1*18 lb. in Lot D. Both experiments agree, however, 
in indicating that the value per gallon realizable with separated 
milk falls but little short of tliat realizable with whole milk, 
a oonolusion with which also the Monmouthshire pork 
production figures are in harmony. 

The soya meal in the Harper Adams experiment (cost 
£10 16s. Od. per ton) showed a very handsome profit. 
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Sommaiy. — The results of the four experiments here 
summarized will effectively dispose of any idea that for any 
given combination of food prices and carcass values it is 
possible to give a fixed value to either whole or separated 
milk for pig-feeding, since the return is so greatly influenced 
by the rate of growth obtained, this varying with the type 
of pig, housing, management and other necessarily variable 
factors. 

This is well illustrated in the results of the Sparsholt and 
Harper Adams experiments, the two most nearly comparable 
experiments of the series. In the former, with an average 
growth-rate of 1-70 lb. per day, the return per gallon of whole 
milk was IMd. per day ; and with separated milk a return 
of 9'8d. per gallon on an average growth-rate of 1-62 lb. per 
day. In the Harper Adams experiment, over the same range 
of growth the average growth-rates secured were only 1'36 lb. 
and M8lb. lespectively, resulting in the correspondingly 
lower returns per gallon of 6-7d. for whole milk and 4'3d. for 
separated milk. These latter results can perhaps be regarded 
as minima, since the growth-rates are certainly below those 
commonly attained in milk feeding. 

For reasons given above the Midland College experiment 
must be regarded as abnormal, and can hardly be brought 
into comparison with the rest. 

As far as bacon production is concerned, therefore, under 
the conditions of the experiment, with a cereal ration costing 
in round figures 10s. per cwt., and bacon pigs realizing about 
16s. per score dead weight, a return of from 7d. to lid. per 
gallon for whole milk, and of 4|d. to 9d. per gallon for 
separated milk, may be expected, the actual value realized 
between these limits turning primarily upon the rate of growth 
secured. The range of variation indicated is unfortunately 
too great to furnish any very definite practical guidance, but 
it can only be defined more narrowly by repetition of the 
experiments on a greatly extended scale. 

The Monmouthshire experiments, being restricted to pork 
production, stand alone in the series and cannot be compared 
directly with the rest, but it is of interest to note that the 
results fall intermediately within the range above indicated, 
and thus harmonize with the general conclusion drawn, as 
do the Harper Adams figures for the same range of growth. 
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AGRICULTURAL EDUCATION IN 
CHESHIRE : 

A TEN YEARS’ RETROSPECT 

W. B. Mercer, M.C., B.Se., N.D.A., 

Principal, Cheshire School of Agriculture, lieaseheath, 
and Agricultural Organizer for Cheshire. 

** each in his separate star, 

Shall draw the thing as he sees if, 

For the God of things as they are/' 

The Cheshire School of Agriculture owes its inception 
in part to historical considerations and in part to the stimulus 
of the farm institute campaign with which the name of Sir 
Daniel Hall is associated. Agricultural education has had 
rather a long history in Cheshire, thanks to the activities of 
local landowners and other public-spirited people ; there 
a school of dairying at Worlaston before the passing of the 
Local Government Act in 1889, and tlie (bunty Council, 
ever since its formation, has devoted unremitting attention 
to the subject. Under the Councirs a^gis, Worlostou was 
enlarged and an institution w^hich grew into Holmes Chapel 
Agricultural College w^as founded. Other public bodies, 
notably the Chamber of Agricultun^ and the Cheshire Milk 
Producers* Association, had also interested themselves in 
educational measures. Various coiusidcrations dictated a new 
campaign at the end of the War, for Holmes (^hapol had not 
survived the withdrawal of students for War service ; 
Worleston was becoming out of date in buildings and equipment, 
and other activities were felt to be too scattered. 

In 1918, on the death of the owner, the Iteasehoatlf estate 
was offered to the authority, and proved on examination 
to be singularly suitable for the purpose in view, comprising 
a country mansion standing in beautiful grounds, with a homo 
farm of more than 200 acres, extensive outbuildings suitable 
for conversion into laboratories and classrooms, a small 
detached farm and a hamlet containing 14 cottages, the whole 
situated in the heart of the dairyuig area, and readily accessible 
either by road or rail. It was, therefore, purchased and its 
development proceeded with ; male students being admitted 
from 1021 onwards. 

Eaperienoe at Worleston had shown that there was an 
aU-the-year-rouud demand for dairying instruction — ^the 
demand being, indeed, heaviest in the vtiuter time — so that a 
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scheme which provided for men only in the winter and women 
only in the summer would not be satisfactory. Provision 
for co-education was inevitable, if the desired concentration 
of effort was to be achieved. Owing to various causes, chief 
among which were financial considerations, it was not possible 
to proceed with the buildings necessary to accommodate 
women students for some years ; but eventually a hostel and 
a large teaching dairy were erected, the farm buildings were 
remodelled and the institutioii, now fuUy established, was 
opened by H.R.H. The Prince of Wales in the autumn of 
1026. 

Development thus occupied a period of seven years, or, 
if the first three years of eomph^ted life be reckoned as an 
experimental period, of ten years in all. The main lines upon 
which development must proceed were evident from the 
commencement, but as the gradual development has allowed 
of constant review and reconsideration of original conceptions, 
in the light of experience gained, it seems oj^portune at this 
point to offer a few general observations on county agricultural 
education. 

The Purpose of a County Centre. — The purpose of a county 
centre may be defined broadly as that of furthering the industry 
by educational means. 

fundamentally its duties towards resident students and 
towards farmers are the same, although the means whereby 
those functions are performed — teaching and advisory work 
respectively — are necessarily different. Both hang ultimately 
on the extent to which the central ijistitution functions as an 
intellectual centre. The mere facts dissominaiod have, of course, 
considerable value, particularly in the case of students ; 
but, even in this case, it has to bo recognized that many of 
these facts could equally well be acquired elsewhere — ^many 
of them are, indeed, regularly handed on from father to son 
on good farms. What is of much greater im])ortauco is the 
cultivation, both in students and in practical farmers, of a 
scientific outlook — an outlook which insists on precision, 
orderly arrangement of facts, and logical deduction there- 
from : an outlook which regards knowledge as an end in itself. 
The agricultural world is based on a theory and practice of 
life which consists of work and sleep — hom which conception, 
incidentally, nearly all our economic difficulties spring. The 
fundamental business of an educational centre is to create 
an atmosphere, to invest labour with the glamour of intellectual 
treatment, to subject practice to scientific analysis. 
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The Aim of the Trading Departments.— To elaborate this 

theme it is necessary — or, at any rate, helpful — ^to turn to 
the farm, or to some other trading unit, since from this the 
institution as a whole will take its tone. The policy of the 
farm will dictate the nature of the teaching and of the advisory 
work. We assume at the outset that the students — or, at 
all events, a goodly proportion of them — will be either sons of 
farmers, or young people taking up practical work on the 
farm for a livelihood. In the past, the question of their educa- 
tion has been discussed chiefly from the viewpoint of what they 
may be considered 1o need. It is more helpful, however, to 
a teacher to consider it from the viewpoint of W'hat ho is in a 
position to teach them — ^to ask himself what special advantages, 
if any, he has over other farmers w^ho for generations untold 
have brought up their sons and daughters in the ways of 
agriculture ’ 

Farm Management.™- The answ^er depends very much on 
his attitude to the farm. I'he ideal to bo aimed at is a farm 
in the managoiii(»nt of which every material fact established 
by science is utilizofl, and from which every material economic 
fact can be gained. This implies a clear-cut purpose in every 
step taken, careful and laborious recording of results, and a 
fearless facing of tlio facts when collected. Common honesty 
and courage are among the first attributes of a toaclior, for it 
should be observed that failures are bound to come. No 
-scientific worker expects all his expt^riinents to “ come off.” 
Klobahn used to toll his students that he was content if 10 
per cent, of his experiments wore successful. Unfortunately 
for us, our work has to bo performed beneath the gaze of a 
public which demands a nut for every shy. It is so pitifulty 
easy for critics to hold up to scorn unsuccessful efforts, to dis- 
miss them sweepingly as due to “ mismanagement.” Rightly 
used ‘‘failures” may prove more valuable than successes: 
but it requires some courage to own to them at aU. 

If one reviews a farming year and all the operations contem- 
]>lated, it is gratifying— at any rate to anyone with personal 
assixjiations in agricultural educatioiv - to see at how many 
points agricultural science and practice make contact. To 
the scores of questions which arise in the course of a year’s 
work, some answer at any rate is to be found in the pages of 
recorded research or experiment^ofton the evidence is imper- 
fect, but there is evidence of some sort. Oddly balanced, 
however, one finds the volume of the book is here a w'^ealth 
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of information on some point of relatively little economic 
consequence, there a yawning gap. On Reaseheath farm, 
about £100 a year is spent on artificial manures, and literature 
to guide one in the spending of that sum pours in in a steady 
tide to join the sea already accumulated ; meantime, one 
searches literature in vain for experimental evidence which 
will tell one how to rear dairy cattle or to disi)el that shadow 
of disease which broods perpetually over every stock farm. 

Much of the information needs checking, or adding to, by 
local trials, but take it for all in all, it amounts to a goodly 
heritage. 

Parenthetically, one gains from such a review a wholesome 
respect for empirical work ; and one rises with the prayer that 
some day funds, commensurate with our needs, will be 
available for investigations on animal diseases. 

When, liowcver, one turns from consideration of the pro- 
gramme projected to that of the j>robable financial results, 
one is in a very diflferent position. Agricultural science can 
contribute nothing beyond the scanty conclusions on internal 
economics derived from surveys and cost accounting, and the 
general principles set forth in text books and market reports 
concerning the larger or external issues. As regards informa- 
tion, the teacher is no better off than every other farmer — 
indeed, lie is generally not so well off, for farmers have the 
traditional knowledge of their area which, even if unreliable, 
is better than nothing. 

Towards the economic issues, therefore, but one attitude 
is possible — that of the student. One must be content to 
learn as one goes ; to set a course, using such guides and land- 
marks as one has, adhere as far as may be to it, record the 
results faithfully, be they good or bad, and endeavour to 
learn therefrom. In so doing, one is but following those 
trial-and-error methods by which practically all human 
progress has been achieved, and if scientific precedent be 
sought, is it not found in the use of the working hypothesis ? 

Cost accounting is valuable as a check ; indeed, economic 
study, whether internal, or external, is impossible without 
such aid. It is subject, however, to many limitations. Oude 
conventions in allocation of changes become absorbed into a 
system, and with usage tend to become accepted as facts ; 
the whole principle of allocation of labour at fixed charges 
per hour or per day is of doubtful applicability to a stock 
farm. It is impossible, for instance, to give mathematical 
value to a good stockman’s service. Is it not traditional that 
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the master’s eye fattens cattle ? On a teaching farm, it is 
difficult to give due weight to such abnormal charges as 
management, demonstration costs, and so on. All these 
facts notwithstanding, cost accounting is one of the first 
requisites in a study of the economy of the farm. 

Of even greater consequence are the field and stock records 
used in cost accounting. British agriculture is sadly lacking 
in reliable statistics ; few farms have the means of making 
records. For many years to come almost any records of 
performance which can be taken on a farm — ^be they yields 
of crops, rates of growth, numbers of progeny, incidence of 
disease, or what not — will be of value both on the farms where 
they are made and as material for study of principles. 
Agricultural science ii\ the past has relied almost entirely on 
the ex]>ori mental metliod of pursuing inquiries ; we are in 
danger of forgetting that another equally reliable method, 
the statistical, is open to us. 

One must be prepared, by such methods, to reach conclu- 
sions somewhat at variance with those of controlled experiments. 
In controlled experiments, every effort is made to rule out 
disturbing factors in order that the effect of the factor under 
study may be revealed ; in consequence the result, though 
true for those particular circumstances, may not be obtainable 
in pj'actice. It is a relative result. In practice it is only the 
absolute result which counts. Thus, everyone takes small 
groups of selected pigs for feeding trials ; but, working in 
practice with large groups of mixed animals, it is futile to 
look for the same absolute results, although the relative results 
may be similar. The gosj)el of the average has to be learned 
and relearned in practice. 

Again, one is likely to discover by such methods unsuspected 
gaps in our armour. Much attention has been given to feeding 
of dairy cows and to milk records ; from the evidence of scien- 
tific works the conclusion seems irrasistible that the high- 
yielding cow is the most profitable. Again, however, the 
evidence is imperfect. It is not possible to discuss an economic 
question of this kind w’thout consideration of the sale price 
of milk, capital cost of the cow, rate of depreciation and so 
forth. In some circumstances the handsome, high-yielding 
cow is an expensive luxury. 

One writes of the ideal to be aimed at on the farm ; it is 
not to be supposed that this ideal can in fact be attained. 
There are conflicting factors. It is difficult entirely to escape 
the show ” farm atmosphere. What man who loves the land 

2o 
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and all its works can resist the temptation to grow "‘something 
for folks to see ; who that lives much amongst livestock caii 
subordinate all aesthetic sense to economics ? In addition, 
personal aspects apart, there is always the propaganda side 
to consider. There are hosts of men, good solid farmers, 
too, who will bo more impressed by a big wheat crop or a fine- 
looking herd of cattle than by the most erudite teaching. 
A sop to Cerberus seems justifiable. One of the first principles 
in teaching is to get oneself listened to. Even St. Paul, greatest 
of teachers, recognized the claims of expediency. A reasonably 
high standard of production is, in any event, forced upon one ; 
a strictly commercial outlook on, say, clean milk production 
is unthinkable, even if the milk be used for cheesemaking. 

On the vexed question of the net financial results of working 
the farm, it is difiicult to write with confidence. That it is 
possible to run a farm to advantage educationally, and at 
the same time to show a not profit on the year’s working, 
cannot bo doubted, but whether any particular purpose is 
served thereby is another matter. The main purpose of the 
farm is information. The net financial results will obviously 
depend on existing market conditions for the main products ; 
and one cannot limit the undertakings of a farm by the market 
conditions which hap]>en to prevail in the particular area in 
which it is situated. Common sense and public duty alike 
suggest, however, that net deficits should be kept within 
reasonable limits. 

The case of the farm has been discussed at length as it is 
much the largest trading section ; but the principles set forth 
apply equally in all departments. 

Students. — To turn next to the numbers and types of students 
applying for admission, an examination of the figures to date 
affords some explanation of the organization for teaching which 
has been adopted. 

Cheshire is a county of small farms, worked in the main by 
family labour. It has been given over to dairy farming from 
time immemorial, although, with the rise of the great markets 
in Lancashire, potato growing has in modern times become a 
feature of the agriculture of the northern half. Children 
commence work at an early age, and, on leaving school, are 
immediately absorbed into the farm routine. Of late years, 
the size of the family, as everywhere else in England, has fallen 
considerably. There is a steady influx into the area of young 
men and w^omen from the towns with or without capital. 
There can be no question that the demand for young men 
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to replace non-existent sons is growing and will grow. Cheese- 
making, though slowly declining, still offers an immense 
market for sldlled work. Poultry keeping is visibly increasing. 
A liberal scheme of scholarships, offering residence and tuition 
free of cost or at reduced fees, is in existence. As a result of 
all these factors, one finds that there is a demand for special 
training in dairying, poultry keeping and horticulture, 
in addition to that for general agriculture. It has been neces- 
sary, therefore, to organize special courses of instruction in 
these subjects — an arrangement which happens to coincide 
with and justify commercial organization of four separate 
and semi-autonomous departments. 

Attendances to date have been as follows (the figures for 
men being for 7 years, and those for women for 3 years only) : — 


Agriculture . . 

Farmers' 

Sons 

72 

Farmers' 

Daughters 

Other 

Males 

115 

Other 

Females 

Dairying 

23 

2S 

43 

71 

Poultry Kee[)ing 

3 

1 

44 

20 

Horticulture 

6 

— 

28 

7 

The subsequent 

histories 

of students 

are not 

definitely 


known, but everyone has entered with the piofessed inttmtion 
of taking up some form of practical agricultural work, and 
the vast majority are certainly so employed now. It cannot 
be doubted that the fruits of education are being carried to 
the land, but it is noteworthy that the majority of students 
are carrying them in the capacity of employees rather than of 
employei*s or potential employers. Such a result is natural 
enough in the case of the three sjKJcialisl courses, and, 
as far as it goes, is a good sign ; it moans that education 
has a market value. The case of the agriculture course is 
different. At a liberal estimate, the propoition of farmers’ 
children who have attended cannot amount to more than 
5 per cent, of those who have in this jx^riod been of suitable 
age. To conclude that the farmers approve of education for 
their employees, but not for their own children, would bo, as J)r. 
Crowther puts it, “ pure nonsense.” Some other explanation 
must be sought ; and there would seem to be three possibilities. 

(1) Unpleasant as it may be to write it, it is possible that 
farmers “ have no use ” for educationists and all their works. 
The evidence to the contrary — ^pailieularly the attitude of 
those farmers who have sent children in the past, and of the 
great number who, through advisory and other means, are 
known personally to the staff — ^is so overwhelmingly against 
this view that it can with confidence be dismissed, 

2o2 
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(2) It is possible that, reared within the narrow round of a 
small farm, with no education beyond that of the elementary 
school, youths and girls fight shy of a residential institution. 
Unquestionably, this accounts in part for many absences. 

(3) A third cause remains — ^the value of a son’s or a daughter’s 
labour. So far as can be determined, this is the chief deterrent. 
Over and over again it has been argued by parents appljdng 
for relief of fees that the son’s attendance involves his absence 
from the farm and the engagement of an extra hand. It is 
difficult to convey to anyone unfamiliar with the life of a family 
farm the immense value of a son’s or a daughter’s labour. 
To argue that, at most, the child’s education will not involve 
the cost of a heifer or a couple of sows, is futile. As an effort 
in mathematics the proposition may be true ; but it does 
not really touch the point. A son’s labour cannot be expressed 
entii’ely — ^in his parent’s eyes, at any rate — ^in terms of money, 
and one cannot at present look for advanced views on finance 
in such matters. Success in family farming is achieved rather 
by not spending than by big returns on money spent. 

With the passage of time, and the gradual growth of the 
idea of education for fanners’ children, no doubt the numbers 
will grow. Meantime, development of propaganda work is 
clearly called for. 

Curricula and Equipment. — Curricula for the ends in view 
have had to be evolved. The length and scope of the four 
courses have varied, but appear now to have settled down 
to suitable proportions. 

Agricvlture , — ^There are, as has been said, two farms. The 
larger farm is equipped and, in the main, managed as a normal 
dairy holding, with a herd of 60 commercial shorthorns — 
recruited in part by rearing and in part by purchase of Irish 
stock. There are two shippons or cowsheds, one equipped 
with a Gascoigne milking machine and automatic water-bowls, 
the other devoted to hand-milked stock. The piggeries provide 
accommodation for about 20 sows and 150 feeding animals, 
the equipment including provision for automatic feeding of 
whey. A good weighbridge forms one of the most useful 
articles of teaching equipment. Sheep husbandry is limited 
to early lamb production with flying flocks, and a certain 
amount of winter feeding of bought-in lambs. The 50 or 60 
acres of arable land serve for the growth of forage crops, 
com and a small area of potatoes. 

The smaller farm, 60 acres in area, is used solely for experi- 
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ments. Half arable and half grass, it allows of a trial of inten- 
sive management of grass land and supports a herd of 25 to 
30 cows. The elimination of tuberculosis here constitutes 
the chief feature of herd management. A tower silo permits 
of the growth and storage of silage crops, while the remaining 
area of arable land is devoted to field plots of the usual type. 

The agricultural course, to which, naturally, most attention 
has been given, presents by far the greatest difficulties. The 
object is to train men as managers of farms. At first glance 
this seems to call for some sort of practical training. The 
farming community asks, naturally enough, that the training 
shall be simple. In reality that demand is asking for the moon. 
The business of farming hangs in part on economic laws and 
in part on successful technique, which again hangs larg(‘ly on 
appreciation of the })rineiples of natural sciences. The only 
possible method of attack is to lead up to economic considera- 
tions through the principles underlying practice and actual 
technique. 

This cannot be a simple programnu^ It is, indeed, a stiff 
programme for 20 wee^ks, with classes of men unpractised 
in the arts of the schoolroom, unfamiliar with abstract thought. 
The problem is simplified, however, by the fact that the staff 
is a small one. (\yelostylcd notes mad(‘ up in booklets covering 
each subject form the basis of classroom teaching, and inci- 
dentally serve as an exact delimitation of each teacher's 
province. Practical work on the farm is limited to clisciplinary 
morning and evening duties amongst stock, and a long series 
of demonstrations on the farm serves the dual i)urposo of 
illustrating and relieving classroom work. Naturally, the basis 
of the teaching in technique and economics is the farm ; as 
experience grows and records accumulate, it becomes possible 
to hinge teaching on actual practice to an extent which at tlie 
outset seemed unattainable. 

Science, in the narrow, popular sense, is restricted to prin- 
ciples known to be needed in the teaching of technique. If, 
on the one hand, lack of academic learning — or, not to put 
too fine a point on it, lack of general education — in students 
presenting themselves for training is a severe handicap, it 
must be admitted that their attainments in other directions 
simplify the teachers’ task. Many a lad, coming at 10 or 17 
from a family farm, has a knowledge of stock farming j^rocesses 
and of trading principles which would put to shame some 
graduates. In general, men of 20 to 24 seem to make the fullest 
use of instruction provided — ^in part, no doubt, owing to a 
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greater stability and seriousness of purpose, but largely owing 
to their greater experience. Some of the holders of Ministry 
of Agriculture scholarships have illustrated this particularly. 

As a result, the task of turning out a man equipped with 
the technical knowledge and outlook required by an up-to- 
date manager in the area, in the space of six months, falls 
within the bounds of possibility. Mr. Bond, reporting on the 
final examination last year, wrote : — 

‘‘ The standard of attainment set by the best students was 
very praiseworthy. In the subject of practical agriculture, 
more than half of the candidates gained first-class marks, 
and they would be capable of making a creditable attempt at 
degree or diploma papers.” 

Poultry Keeping . — The poultry course provides a relatively 
simple problem. A small holding with two crofts, in the village 
of Reaseheath, formed the nucleus of the department, now 
extended by the inclusion of adjoining farm land to 10 acres 
or thereabouts. This has been equipped with modern plant, 
the outbuildings converted to form incubator rooms, plucldng 
houses, and so forth, and the farm stocked with utility breeds 
of fowls and ducks. A single-bird laying trial open to the county 
is also conducted. In 1923 Reaseheath was selected as the 
centre of the Northern Breeding Committee’s exj)erimental 
work on breeding for egg production, a site of 10 acres adjacent 
to the poultry farm being placed at their disposal, and the 
County Poultry Instructor being appointed honorary super- 
intendent. Though not incorporated either in theory or 
practice in tliis department, it constitutes a valuable asset 
as a demonstration ground for students. 

Students are, on the average, possessed of fair general 
education and, by a queer anomaly, are prepared to devote a 
longer period to learning the relatively narrow round of poultry 
husbandry than the agriculture students can devote to the vast- 
ly greater round of the farm. They differ from them also in 
the fact that few have any initial knowledge of practical work, 
and a mixed course of theory and practice, extending over a 
fuU academic year, has, therefore, been designed. This course 
qualifies for admission to the N.D.P. examination, and is, 
indeed, modelled largely on the published syllabus for that 
examination. 

Poultry keeping is from a teacher’s standpoint “a good 
subject.” The varied nature of the work, the manifest value 
of detail, the relatively large volume of established facts, the 
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ease with which accurate information can be collected, and, 
finally, the enthusiasm which it appears to develop in every 
person who studies it — all these features help to make it 
an admirable subject wherewith to illustrate the application 
of science to practice. 

Dairying. — ^The nature of the dair3dng course is determined 
mainly by the peculiar needs of the area. There is a great 
demand for skilled workers throughout south Cheshire and 
northern Shropshire, and ability to convert large volumes of 
milk into first-class Cheshire cheese is the chief requisite in 
a dairy hand, although, in recent j^ears. developments in the 
technique of milk production have led to a demand for other 
qualifications also. 

The dairy is a commodious building, equipped for handling 
a considerable quantity of milk, particularly for cheesemaking ; 
and in every section sufficient machinery has been introduced 
to teach students present-day possibilities of labour saving. 
Most of the equij)ment, however, is of the hand type, and for 
the most part conditions of training are similar to those which 
obtain on the better cheesemaking farms of the area. 

The cheesomaking procc^ss occupies so large a slice out of 
a working day, and the craft is withal so largely an art, that 
it is not possible to introduce much scientific training. 
Nevertheless, something can be done in the direction of critical 
examination of processes, in exact measuremtmt of results 
where means exist, and in the experimental study of methods 
of measurement where at present sensory standards only are 
known. The purely artificial nature of the end-pn)duct, 
and the meaningless jargon of trade terms which has grown 
up around it, as well as the complexity of the material handled, 
make this, however, a baffling problem. 

Practical w’ork is illustrated by short series of lectures on 
dairy chemistry and bacteriology, and a class in book-keeping 
is introduced. There are two courses in a year, each course 
covering 22 weeks. 

Horticultvre , — ^Horticulture offers a problem similar in many 
respects to agriculture. As a distinct industry, it does not 
figure very largely in local life, though there is a considerable 
area of market gardening near Manchester and again in Wirral, 
while fruit-growing flourishes in isolated spots. It was, 
however, clear from the outset that a demand existed for 
systematic training in this subject ; moreover, the possibilities 
of development of fruit growing in the area are considerable. 
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As the gardens offered distinct possibilities, steps were 
taken to enlarge and stock them as soon as the property was 
acquired. They now extend to over 10 acres, with separate 
sections devoted to fruit, market garden crops, flowers and 
eight glasshouses. 

Many of the students who present themselves are unfamiliar 
with commercial gardening and are, accordingly, required to 
spend a preliminary period of twelve months at practical work 
alone before proceeding to the organized course, which extends 
over a full academic year. The profession calls for a very wide 
knowledge of technical facts — even wider perhaps than farming. 
On the scale in which horticulture is locally condticted, tech- 
nique outweighs organization in importance. Fortunately, 
most of the technical facts can be acquired equally well in the 
garden and the classroom. There is, therefore, more continuity 
of training in the purely practical and organized courses than 
could be achieved in agriculture. The subject lends itself well, 
too, to training in the application of natural sciences, and it is 
possible, therefore, to design a logically connected curriculum 
in which due weight is given to the natural sciences and to 
technique. 

Genercd Agriculture * — It is not ix)88ible to separate the cul- 
tural aspects of a course of training from the instructional 
aspects, since the object in the design of all courses is to make 
them as cultural as possible. It is, however, pertinent to inquire, 
before leaving this branch of the subject, what influences of 
a refining and broadening nature, other than teaching, can 
be brought to bear. To anyone familiar with the influence of a 
good school, it will be obvious that mere residence in a dis- 
ciplined institution, in an atmosphere predominantly intellec- 
tual, must exercise a considerable influence, especially on 
youngsters who have been reared in the more remote back- 
waters of life. Mere contact with other people of varied type 
begets a broader outlook and generates a sense of fellowship. 
These tendencies can be stimulated. At Reaseheath there is a 
Students’ Union for the furtherance of social and athletic 
activities, a dancing class is held every winter, while concerts 
and social gatherings, occasional lectures on subjects of general 
interest, debates and so forth, relieve the tedium of study. 

It is necessary to write here with caution. Six months of 
communal life cannot undo the effects of generations of isolation. 
Individualism is deeply ingrained in the British countryman. 
None the less, it is possible, even in six months, to develop in 
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some measure that cultural and corporate spirit which inspires 
and glorifies our schools. 

Extra-Mural Work , — ^Every member of the school staff 
is available for county work ; but as the forms which this has 
taken — lectures, demonstrations and personal visits — are 
identical with those which have been so extensively studied 
all over England, attention may be confined to the general 
aspect of linkage with internal work. 

No single feature of our experience has been more striking 
than the contribution which the central institution has made to 
the scheme for extra-mural work. Experimental and other 
studies have come to form the basis of all external teaching ; 
the fact that most of the advisers or lecturers are personally 
concerned with trading departments gives to their teaching a 
colour and tone scarcely attainable by other means, and the 
centralization of staff allows of free consultation and co- 
operation. It is remarkable how many of the varied problems 
of farming are common to all the farms in a district ; com- 
paratively rarely at Rcaseheath are wt presented with a prob- 
lem on which no evidence is obtainable from our own depart- 
ments. One exception should bo made, however — noteworthy 
in itself and as an example of the public benefits which accrue 
from co-oi)(‘ration between an individual and an educational 
authority. The north-eastern corner of Cheshire is so different 
agriculturally from the rest of the county that an advisor 
with experience only of normal conditions would be ill placed 
to deal with the spt^cial problems of that area. In 1921, 
however, Mr. W. R. Reeves, farming a 70-acre holding near 
Stockport, obligingly plax^ed his entire farm at our disposal 
for experimental purposes, and a long series of studies, by experi- 
ment and trial and error methods, has been conducted thereon. 
This farm has proved a mine of information and incidentally 
has demonstrated the use which some people can make of 
scientific advice and guidance. 

The method of presentation of experimental results con- 
stituted for some years a difficult problem ; bulletins, and leaf- 
lets in their baldness and limited range, did not make, even 
in the eyes of their authors, very attractive lit^erature. They 
were not, moreover, suited to studies of the trial and error 
type. Three years ago, therefore, the idea was conceived of 
publishing a journal consisting of articles by various members 
of the staff, discussing general topics, in a comprehensive and 
readable manner, in the light of such experimental and other 
evidence as we had. Three volumes have now been published 
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under the title The Beaseheath Review. They have met 
with an excellent reception, and it is intended to continue 
publication annually. Receipts from advertisements — ^a regret- 
table necessity — i)ermit of sufficient copies being issued to 
supply every farmer in the county. 

In the various educational developments sketched, we have 
been fortunate in the active co-operation of the chief farmers’ 
organizations in the area, particularly the county branch of 
the N.F.U. Most of the senior officers of the staff are members 
of one or other committee of the branch. Recently the chief 
dairy instructress has, by acting as their first “grader,” 
rendered material assistance to the Cheshire Cheese Federation 
in its infancy. This arrangement is noteworthy as an example 
of a direction in which educationists can assist in a purely 
business matter, but still more noteworthy as an index of the 
confidence reposed in an educationist by informed farming 
opinion. 

Women’s Institutes have come to form a valuable connecting 
link between the education authority and the fairer portion of 
the rural community. A large number of lectures are given 
annually to these bodies, and in a number of instances special 
courses of instruction have been designed to meet their needs. 
From the standpoint of propaganda they an^ valuable organiza- 
tions. 

Another type of organization which has been fostered in 
co-operation with the N.F.U. is Yomig Farmers’ Clubs. 
These are educational and social clubs, membership of which 
is open to farmers’ sons and young farmers. As a rule they 
meet fortnightly in market towns for educational purposes 
during the winter months ; and during the summer a number of 
excursions, judging competitions, and so forth are held. 
Eleven such clubs have been formed in the county in the course 
of the last five years. They undoubtedly present immense 
possibilities in the development of progressive ideas, whether 
of production, marketing or social life. Nearly every member 
is in a position to undertake book-keeping, recording, experi- 
mental work, or at the least to apply directly and immediately 
the results of scientific teaching. Candour compels one to 
admit, however, that they do not always fulfil the prospects 
which their foundation promises. One or two clubs after a 
promising start have “ fizzled out ” ; enthusiasm nearly 
always wanes after the first two years, and constant stimulation 
is necessary. It is greatly to regretted that limitations of 
staff prohibit much time being devoted to them. 
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There are, however, limits to the work whitjh a handful oi 
people can do. Advisory work by moans of personal visits 
has grown in the space of ten years to such proportions that 
fulfilment of all demands is out of the question. Competitions, 
shows, evening lectures, meetings, public demonstrations, 
experiments, succeed one another with bewildering rapidity. 
In season and out of season there are the demands of the central 
institution with its student roll of 70, its trading departments, 
its experiments and studies. Well may we say with Mr. 
Fips, “ Plenty to do, plenty to do ! ” 


PRECAUTIONS TO BE TAKEN WHEN 
FILLING SILOS 

The accident at Manor House Farm, Strotton-under-Fosso, 
near Rugby, in June, in which Mr. W. T. Crofts, a prominent 
local farmer, and two farm workers lost their lives on entering 
a silo which had been partially filled, has doubtless given rise 
to apprehension in the minds of many who may be similarly 
engaged. The fatabty, however, appe^ars undoubtedly to have 
been the result of a combination of unusual circiunstances, 
and if the procaiitions recommeiided below arti taken no 
danger need arise from the use of silos. 

Immediately after the coroner’s inquest an inquiry was 
commenced into the circumstances of the fatality. The services 
of a representative of the School of Agriculture, Cambridge, 
and one of H.M. Engineering Inspectors of Factories were 
placed at the Ministry’s disposal, and the substance of their 
reports is given below. 

The silo in which the accident occurred was a cylindrical 
iron tower about 30 feet high and 12 fec^.t in diameter. It 
was roofed at the top with an opening for ventilation and 
had two holes iix the sloping sides of the roof, through one 
of which the blower tube entered during the process of filUng. 
The other hole was left open during the operation. As is 
usual, there were doors up the side of the silo. The distance 
from the bottom of one dwr to the bottom of that immediately 
below it was 4 ft. 6 in. The only means of entrance was through 
the doors by means of a fixed iron ladder. The silo had been 
in use for four years and, so far as could be ascertained, no 
noxious gases had been noticed during that period. Before 
being used this year it had been cleaned and had received 
the oustomary coat of paint inside. 
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The forage which was being fed into the silo consisted of 
oats, vetches and a small quantity of beans. The crop had 
been grown on heavy land and was yielding a large quantity 
of fodder. Examination of the growing crop on June 20, 
seven days after the accident, did not reveal the presence of 
weeds or abnormal constituents, but the vetches were not 
quite in full flower, the beans were just lx)ginning to blossom 
and the oats had not quite reached the flowering stage. Now 
the earliest stage of maturity at which such a crop should 
be cut for silage is when the oats are in full milk and the 
vetch pods are full grown in length, with s(iods about half- 
formed. At this medium stage of maturity, the type of silage 
known as “ green fruity ” silage is obtained. The crop may 
be cut at a later stage, but not earlier. For example, the 
common “ acid brown ’’ silage is pioduced by cutting when 
the vetches are well seeded and the oats have ])assed the 
milky stage. It is important to note that the crop as cut in 
the present instance was very immature. On the other hand, 
the Ministry has learned that owing to the heavy crop this 
year other farmers have cut their taros for silage much earlier 
than usual and in a very green state. 

The loading of the silo had been commenced on Tuesday, 
June 10, and had proceeded normally on the following day. 
On the Thiu*sday, however, only four cartloads were fed to 
the silo, the last being at 3.30 p.m. There were then three 
doors of the silo closed and sealed, and the level of the crop 
was about one foot below the lowest open door. For the 
guidance of those with little practical acquaintaiKJo with 
silos, it should be explained that the doors open inwards and, 
as the crop reaches the top of a door, the door is sealed on 
the outside. This is an important point in connexion with 
precautions to be taken. During the Thursday night the 
level in the silo sank about 4 ft. 6 in., while the normal fall 
was stated to be 3 ft. Only four loads had been fed to the 
silo during the day, and if the treading had been loss than 
usual the exceptional fall in the level would be ex})lained. 

The position on the morning of the tragedy, June 13, was 
thatthe level of the silo was about 6ft. Gin. Ixdow the bottom 
of the lowest open door, forming a well 5 ft. 6 in. deep, with 
no ventilation, in which the gaseous products of fermentation 
had collected. 

With regard to the accident itself, it will be sufficient to 
say here that it would appear that the two farm workers 
entered the silo, as was their custom in the morning, to continue 
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treading the contents prior to commencing to fill the silo 
during the day. Mr. Crofts lost his life in an attempt to save 
them when their condition was brought to his notice. 

The evidence given at the inquest and general considerations 
point to asphyxiation from carbonic acid poisoning as the 
cause of death. It is possible that other toxic gases besides 
carbon dioxide may have been evolved, but the symptoms 
described by witnesses are consistent with carbonic acid 
poisoning, and the presence of other gases cannot be assumed. 

The main changes that take place during ensilages can be 
grouped under three headings : — 

(a) Respiration of Plant Tissues.—This results iu the break- 
down of carbohydrate material into carbon dioxide and water 
(plus heal) when plenty of air is available. If, hov^ever, only 
a limited supply of air is present, oxidation is incomplete 
and a much smaller quantity of carbon dioxide is formed. 

(b) EnZ3nne Activity. — This results in the sjJitting up of 
proteins into much simpler products. 

(c) Bacterial and Fungal Activity.— These yield many 
pioducts, but the chief chang(%s arc the production of organic 
acids, the partial breakdown of (*(illuloso and, under (*ertain 
circumstanctes, the jmtrefactive decomposition of nitrogenous 
material. 

Any immaturity in the crop being fed to the silo on this 
occasion would favour the splitting up of carbohydrate and 
protein material. Further, the croj) had been cut and had 
been allowed to v ilt in the field for two days before it was 
fed into tlu^ silo. The weather conditions were hot and dry 
during the ])oriod, so that the material was very dry and 
would not have settled so compactly as un wilted material, 
and more air would be ix^tained in the material as fed to the 
silo. A greater opportunity was thus afforded for a more 
complete oxidation of the carbohydrate material with the 
evolution of a larger volume of carbon dioxide. This process 
w^ould be assisted if the material had not been well trodden 
over night. Moreover, the thundery conditions whi(^h prevailed 
during the night may have accelerated fermentative changes 
with an increased destruction of c.arbohydrate and nitrogenous 
material and an abnormal generation of carbon dioxide. 

Whilst one or two of the factom enumerated above might 
be expected to be in operation in any given case, a combination 
of all these factors would be a very rare oijcurrence and would 
be sufficient to cause an abnormally high evolution of carbon 
dioxide. In addition the air was very stiU on Thursday night, 
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with the result that there was very little movement of air in 
the upper part of the silo, and no air currents to disturb the 
air in the well formed by the shrinkage of the material. 

Precautions. — If farmers, when filling a silo, would take the 
following simple precautions, the use of silos should not be 
attended by danger to human life. The observance of points 

(3), (4) and (5) would obviate any danger even under such a 
combination of circumstances as occurred in this case. 

(1) The crop should have reached the proper stago of 
maturity and should not bo too drJ^ With an immature crop 
the extent and nature of the fermentation that will take 
place is uncertain ; an abnormal volume of carbon dioxide 
or possibly other dangerous gases may be generated. If the 
material is very dry it will not tread down closely ; the 
additional air so retained would cause the evolution of a 
larger volume of carbon dioxide than usual. 

(2) The material which has been fed into the silo should 
be well trodden before work is closed down for the night or 
for any considerable period during the day. The reasoji for 
this is that loosely-packe^d material will retain more air and, 
therefore, give off a larger volume of carbon dioxide than 
material which has been well trodden. 

(3) No door should be sealed up unless it is absolutely 
certmn that the material will not sink below the level of the 
bottom of that door. 

(4) Before work is resumed, whether in the early morning 
or at any time during the day when work has been suspended 
for any length of time, the lowest door possible should be 
opened. No one should be allowed to enter the silo until a 
reasonable time has elapsed after this has been done. 

(5) Where the silo is being filled by an elevator, as long 
an interval as possible should be allowed after the lowest 
door has been opened to allow any harmful gases to escape. 
Where a blower is being used to fill the silo, this should be 
put on for a few minutes before anyone enters the silo, with 
the object of removing all the stagnant gases. It has been 
suggested that it would be of assistance in this connexion if 
the trunk from the blower to the silo wore extended downwards 
inside the silo by removable sections to as near the level 
of the silage as possible. 

The composition of the gases resulting from the fermentation 
of the silage varies according to the material used. In 
exceptional circumstances some of these gases might be of 
an infiammable character. It is, therefore, necessary to add 
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a warning to farmerw not to adopt the common method of 
ascertaining whether air is foul, namely, that of lowering a 
lighted candle. Should any inflammable gases be present, 
an explosion might follow. 

A full account of the standard methods practised in this 
country when making silage is to be found in Miscellaneous 
Publication No. 53, issued by the Ministry, price, quarter 
bound, Is. net, post free. 

CUTHBERT CLARKE 

AN 18th CENTURY BOOK-FARMER 

G. E. Fussell, 

Ministry of Agriculture and Fisheries, 

Luce many others of the innumerable writers on agricultural 
subjects, who may or may not have flourished in the eighteenth 
century, Cuthbert Clarke remains to us only in his printed 
word, and in the records of the Royal Society of Arts. From 
that Society he obtained two aw\ards, one of money and the 
other a medal, but his book, w^hieh w as issued in 1 777, is perhaps 
his most important claim to attention. Its full title is : — 
The True Theory ami Practice of Husbandry deduced from 
PhilosophicAxl Researches and Experience : To which is added, 
A Compendium of Mechanics, 

Donaldson* gives a very just and concise account of the 
work. “ The dedication of the book on husbandry, ho says, 
“ is dated from Durham and addressed to the projaiotors 
and occupiers of land. The intention is avowed to resolve the 
Iiitherto varied art of husbandry into a science, and to do so 
with propriety and clearness. The first section of the theory 
of agriculture very curiously introduces into it the form of 
cash accounts in ledger and goxieral i*eceipt books. Then 
follow the form of reciupts, bills and promissory notes and 
common bills of parcel. The curvilinear shape of ploughed 
ridges of land are very correctly delineated and the position 
of the furrow slice is very exact. A general conversation is 
managed between two sjxeakers, ‘ Philosophus and Agricola,’ 
who discuss the common topics of farming in an enlightened 
manner. A form of a lease is given, along with the expenditure 
and receipts on an arable farm of 300 acres. The second part 
of the book on mechanics delineates some forms of ploughs ; 
but nothing new, or very worthy of notice. The Rotherham 
plough is shown with straight handles.” 

♦ AgricuUural Biography^ 1864. 
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Donaldson also states that Clarke was a lecturer in ex- 
perimental philosophy, and that he published a book on 
weights and measures, w’hich was of some repute at the time. 
The title of this book was A Neto Complete System of Weights 
aiid Measxvres dedwed from an unerring universal unit, and it 
was issued at Edinburgh in 1789. Other works of his were 
Remarks on the Observations of R, Whitworth upon the plans 
delivered, to ,the Lord Protest and Council of Edinburgh, 
for enlarging and improving Leith Harbour (Edinburgh, 1787) ; 
and A Philosophicall Investigation into the Origin, Vicissitudes 
and Power of Steam em, ployed in a Fire Engine ; vnth an 
explanation of that machine (Newcastle, 1773). 

Clarke’s claim to attention, however, rests upon his farming 
production, and upon the inventions he placed before the 
Royal Society of Arts. The former he declares to contain his 
best endeavours to be useful to mankind, and he adds that a 
competent knowledge of both theory and practice are requisite 
to enable the harassed farmer (there never has been a time 
when the adjective was not applicable) to cope with the 
emergencies he was bound to meet with in the course of his career. 

The form of accounts, at which Donaldson has a small 
gibe, is an intelligent anticipation of a requirement which 
is steadily becoming more and more emphasized. No one would 
suggest that it fulfils the demands of modern cost accounting, 
about which so much has been written for farmers of late, but 
it is a step in the right direction. Clarke wanted the farmers 
of his day to keep accounts in order that they might take a 
more than intuitive view of the success or failure of their 
various crops. The most emphatic of our agricultural advisory 
economists demands little more. 

Whether he was ever an actual farmer or not, Clarke has a 
keen perception of the possibility of increasing rent and the 
margin of yield which would allow the tenant to pay it. Ho 
advises care that “ the land is not unfairly stripped of its 
treasure : For if land is reduced to so low an ebb, that the 
occupiers cannot reap more than fifteen (Winchester) bushels of 
wheat, and twenty of peas ; or fifteen of wheat and twenty-five 
of oats per acre from a two crop fallow ; it is impossible at the 
present prices of grain (and they are not bad ones) that he can 
pay either tithe or rent for such land.” 

As Donaldson says, the book deals with the commotl matters 
of every-day farming, so that we find a discussion of the 
correct size of the furrow slice, the best depth of ploughing, 
and — ^what is even more important for the modem reader, 
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who is unlikely to be anyone not interested in the history of 
agriculture — occasional remarks upon the common practice 
of some localities. 

Again it is only natural that in discussing the breeds of 
cattle, sheep and swine Clarke should state where those he 
specifies wore to be found, and, although information of this 
sort is not explicit, and does not give any idea of the pro- 
portion in number of the different types (they were often 
hardly distinguishable in spite of their varying names), it is 
on such slender evidence that the historian is forced to rely. 
The lack of more definite information does prevent us from 
estimating with an accuracy that cannot be impugned the 
development of the production and supply of foodstuffs in the 
eighteenth century : at the same time some quantitative 
estimate of some of the main items of the common menu 
may possibly l>o formulated. 

As an experimental philosopher, Clarke had ideas that were 
not the common possession of his time. He says that he had 
found that electricity assisted digestion in the animal stomach 
and the growth of plants in the soil, and he adds in a footnote 
that experiments carried out by the Abbe Nollet and M. 
Jallabert confirm his view. I am not equipped to criticise 
him or to compare what he says with the results of modern 
scientific experiment, which are, I believe, still indeterminate, 
although widely discussed. It is significant that “ Agricola 
admits all “ l^hilosophus ” has to say on the subject, but asks 

whether that operation .... may not yet be compared to 
placing a pump by the side of a spring of water, in order to 
fill a reservoir in a less space of time,” which it will undoubtedly 
do. Clarke goes on to say that ho has made experiments to 
test the effect of “ electrics ” on capillary action in the soil. 
Ho used tubes of a very varied selection of materials for this 
purpose and claims that the “ natural electrics,” i.6., glass, 
sealing wax, etc., by simple immersion raise water higher 
than the non-electrics such as tin, lead, etc. The latter, he 
implies, when electrified by a machine, do as well as the 
former. 

In the realm of experiment his achievement was his draining 
plough. For this plough he had a premium of fifty pounds, 
October 8, 1766, and an improved version was purchased 
by the Society of Arts on June 1, 1767.t 

* Robert Dossie, Memoirs of AgricuUure, Vol. II, 1771. In Vol. I, 
1768, p. 79, the dates are given differently. 

t Op. oU., Vol. II. 

2p 
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At this time various draining ploughs were put forward, 
and the Society also awarded a premium of fifty pounds for 
one by Mr. William Knowles in 1767, while a Mr. William 
Makings not only had a bounty of fifty guineas for a plough 
for making trenches for closed drains, but ten guineas for 
making a complete plough and carriage. A footnote adds that 
the last machine would work with four horses, and had earned 
the '' golden ’’ opinion of the Society. 

Clarke was a little impatient of his competitors in this 
field. He gives a plate illustrating the implement amongst 
others, but the draining plough naturally takes precedence of 
the more ordinary implements. Of the Society, he says th'^y 
‘‘ were so exceeding cautious in deciding the claim that they 
appointed a time for the trial of each candidate's machine, 
made in full size : six or S(wen w^ere tried and he got the 
premium, although he adds in what is no doubt intended to be 
a completely significant manner “a stranger to all present.’’ 
As we have seen, however, he was not the only inventor (de- 
signer is probably a better word) of a drain plough who was 
awarded a premium. One of his other plates shows a one-wheel 
plough of his design for w^hich the Society aw^arded him a 
gold medal. 

Some fifty years later, Clarke’s draining plough is mentioned 
in terms of no high praise, so perhaps it was not quite so 
efficient as its inventor believed. Lawson, writing in 1826,* 
says : ‘‘ Without noticing all the varieties of ploughs, which 
have been invented, but not found generally useful, there is 
one called Clarke’s draining plough, which deserves to bo 
mentioned. It is used in Meadow ground, near Belford, in 
Northumberland ” (Clarke lived here at one time), but 
cannot be used in stiff clay. Grvys’ draining plough seems one 
of the best . . . .” We therefore sec that Clarke’s plough was 
used long after his book was read ; the plough could only be 
used with advantage in a particular soil, and the book has 
sunk into oblivion. Such publications have an ephemeral 
practical use and are afterwards read, not only for the extra- 
ordinary mixture of practical advice and grotesque theory 
they contain, but because they inform us what was thought 
and done in an earlier day. 


♦ A. Lawson, Farmers* Practical Instructor^ 1826, p. 97, 
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NEW FOREST GRASSLAND 
COMPETITION, 1929 

L. G. Troup, B.Sc., 

Agricultural Organizer, Hampshire, 
and 

T. W. Williamson, B.Sc., N.D.D., 

Assist^mt Agricultural Organizer, Hampshire. 

In the spring of 1929, the New Forest Agricultural Com- 
petitive Association sought the advice of the writers on the 
organization of a grassland comix^tition, which it was proposed 
should be earned out during that year, and invited assistance 
in framing the rules and carrying out the competition. In the 
opinion of the writers, gra.sRland competitions are a most 
valuable form of agricultural education work. A (competition 
was, therefore, arranged ; and it was felt that, considering the 
short time available, and the expcu’imental nature of the 
system adopted, the entry of 22 competitors was sufficient and 
satisfactory. 

As a preliminary, it seemed desirable to consider the scopcc 
of the eom|X'tition V(Ty carefullj'^ in the light of the exi)erience 
gained from similar tests in the past. 

Previous Competitions. — Earlier com|>etitions, notably those 
undertaken in CkimbcM'land and Wales, resulted from an 
increased demaud by farmers for advice on the best method 
of seeding down land to permanent grass, and of treating such 
pastures in tlieir early life. The competition was directed first 
to this end, but a second, and more important, object was the 
efficient dissemination of the lessons learned in the districts 
concerned. 

In these compi'titions, the judges visited each (^omj)etitor, 
and obtained from him information on the histoiy of the field, 
seeds mixture used, manuring and treatment ; they then 
viewed the field and allocated marks on the botanical compo- 
sition of the sward, evemness of grazing, fnjedorn from weeds 
and general condition of the pasture. 

This pioneer work undoubtedly separated good practice 
from bad in each district, and the final report of the judges, 
in which individual competitors were identified only by code 
numbers, criticized each of the fields entered, and ensured 
that the experience gained was placed at the disposal of all 
farmers in the neighbourhood. 

Ill6 New Forest Area. — ^The New Forest has long been 
predominantly a grass area, and contains only a small acreage 

2 p 2 
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of pastures laid down in recent years. Established pastures 
had, therefore, to be included, and the competition i^solved 
itself into a test of skill in grassland management and not a 
test of methods of pasture formation. 

In judging the efficiency of management, it was obviously 
necessary not only to have some measime of the production 
but also of its cost ; and, in addition, it was regarded as 
essential that all competitors should start with an equal 
chance, irrespective of the fertility of the land. An attempt 
was also made to ascertain how far each of the factors affecting 
the maintenance of good grass land was responsible for the 
result, and what attention was given to each of them when 
successful management produced a satisfactory financial 
return. 

The objects of previous competitions had not been so 
comprehensive in their scope, and a question arose whether 
the methods adopted for them would be suitable for the 
wider range of the test under consideration. It was finally 
decided that the adoption of the (earlier methods would entail 
so many drawbacks that it would be preferable to evolve a 
new technique. 

It was thought desirable, in the first place, to keep an 
open mind on the subject of an ideal turf, and attempt to 
determine, on a large scale, the type of sward which gives 
the best result. A second consideration to be kept in mind 
was the comparative ease with which a competitor could 
adopt “ window dressing ’’ tactics with a single field — possibly 
a naturally more fertile field than the remainder of the farm 
— even perhaps to show that special attention and liberal 
treatment on a limited area pays very well ; but results 
secured in this way may be negatived when applied to a farm 
as a whole. 

Obviously, also, the productivity of grass land, which, 
when balanced against the cost of production, is the criterion 
of grassland management, can only with difficulty be measured 
on a limited area of grazing land by keeping accurate stocking 
records ; whereas the productivity of the grass land on the 
farm, considered as one unit, can be much more easily 
estimated. 

Chiefly on these grounds it was finally decided that all the 
permanent grass land on the farm (exclusive of rough grazing) 
must be examined before any real estimate of the skill of 
each competitor could be obtained. It follows naturally that, 
in a competition of skill, as compared with productivity, it 
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would be necessary to estimate fairly accurately the economic 
possibilities of each farm under ideal management, adopt this 
as the standard, and mark competitors on their approach to 
this standard. Othejrwise competitors with naturally poor 
land would be handicapped from the outset. 

In practice few men have the special knowledge requisite 
in assessing the possibilities of each farm and in analyzing 
and suggesting remedies for en‘ors in management, and for 
this reason a trained agriculturist should act as one of the 
judges in all grassland cornpe^titioiis. Two judges would 
appear to be desirable, though no hard and fast rule can 
be made. 

It follow’^s, too, that more than one visit to each competitor 
is required in order to determine that the best use is made 
of the grass land throughout the grazing season. 

The New’ Forest Competition was undertaken rather late 
in the year, for under normal conditions a first visit ought 
to be paid about mid-Aj)ril, to ascertain if nitrogenous dnnssings 
were used for early grass and their effect ; a second visit 
should be made at the flush jKTiod about the end of May, 
and a third in S^^ptcunber when the hay in rick should be 
examined for quality, and if necessary the quantity estimated. 
In the 1929 (^omjxHition, how’ever, only the two later visits 
were possible. 

The question of allocating the competitors into several 
classes received careful consideration. It would appear that 
an owner-occupier, with greater security of tenure, has more 
incentive to keep his land in a high state of feitility than a 
tenant farmer. Further, an owner-occupier may reasonably 
be penalized for not draining a wet field, for failure to sub- 
divide areas of grass land which are too large, for neglecting 
to instal a water-trough in an unw^atered grazing field, or for 
other things involving capital expenditure for wdiich it would 
be imfair to penalize a tt'.nant farmer. Classes in the compe- 
tition were thei*efore provided for owner-occupiers and tenant 
farmers. 

Each class was again sub-divided on a basis of acreage, i.e., 
above 60 and under 60 acres of permanent grass on the farm. 
Usually management is simplifiod on the smaller farm, and 
a higher level of fertility is more easily reached. This sub- 
division was also adopted in order to simplify the task of the 
judges. 


Xhe Basis of Jodging. — ^The basis for the award of prizes and 
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the allocation of points was left to the discretion of the judges, 
Mid the following provisional score card was adopted : — 

Marks 

Performance (including stocking, length of giazing 


periotl, and hay crop) . . . . . . . . . . 50 

Quality of lierbage . • . . . . . . . . 20 

Freedom from mat . . . . . . . » . . 10 

Even grazing . . . . . . . . . . . . 10 

Drainage and condition of fences . . . . . . 10 


100 

The Bcore card was purposely framed with som3 latitude 
and in practice it was used only as a guide. 

On the first visit, the total acreage of the farm, and the 
respective acreages of arable, temporary and permanent 
grass, together with the number of grazing stock canned were 
noted. It was fortunate that, in the district concerned, stock 
was practically limited to horses and cattle, so that few 
calculations involving estimates of the grazing capacity of 
different classes of stock were necessary. Further, green 
arable crops were utilized on very few of the farms before the 
early autumn to supplement the grass — again simplifying 
calculations of stock-carrying caj)acity. 

The estimated number of stock can’ied by the permanent 
grass obtained from these figures was later checked by observing 
the amount of grass and the condition of the grazing stock, 
and by reference to the quantity of purchased feeding stuffs 
fed on the grass. 

Each judge had a notebook and made separate observations 
on each of the fields (which were numbered), including the 
following items : Acreage ; whether grazed or reserved for 
hay ; past history including manuring, cropping and cultiva- 
tions, and, if a new pasture, details of seeds mixtures used ; 
type of soil (usually a turf was lifted) ; botanical composition 
of the herbage ; absence of tufts (where grazed) or productivity 
where mown ; absence of mat and weeds ; condition of 
fences, ditches and drains ; and particulars of any unusual 
features. Where two or more fields were grazed together the 
reason was ascertained. 

In addition to the notes made on each field, the judges 
during their round of inspection with the farmer kept before 
them the conception of all the grass land on the holding 
as a unit, considered the size of each field in relation to the 
farm as a whole, noted the system of manuring and the 
proportion of grass laid up for hay, and questioned the fanner 
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on his difficulties and experiences, and on any and every point 
which appeared to influence his methods of management. 

The tour of the farm completed, each judge decided upon 
the standard which he could reasonably expect the competitor 
to reach in productivity and quality of pasture, commensurate 
with satisfactory financial returns if the farm w^cre ideally 
managed, noted how far he fell below this standard, and 
allotted him marks out of a possible 100. The judges then 
compared results, and in only one case, before consultation, 
did their figures vary by as much as 5 jkt cent. 

On the occasion of the second visit, further general informa- 
tion was obtained regarding each farm, the hay was inspected 
and the fields visited in the same order as before, and these 
further observations added to the previous record. 

The Final Reports. — ^The final report of the judges was 
presented in two portions. The first contained their general 
observations on the ehi(‘f features of ail the grass land examined, 
and received adequate publicity through the Society, who 
also securcid its publication in a prominent local newspaper. 
The second portion consisted of a series of detailed reports 
on each farm (under a Code letter and a numl)er) including 
the notes made by the judges on each field and on the farm 
as a whole, on each visit, with their criticisms and suggestions 
for improvement. In our estimation, this detailed rejK)rt is 
supremely important, and verj^ considerable time and thought 
was devoted to it. 

A few notes of the judge's' exix'riences will perhaps be of 
interest : — 

In the first instance, thev attempted to rid their minds of 
twn preconceived ideas, namely : — 

(1) That skill in management necessarily entails high 
output. 

(2) That a sward consisting of a well-balanced mixture of 
“ good ” grasses and clovers is a sine qua non of good 
management, and is normally essential for high output. 

Consequently their allocation of marks to comj)etitors in the 
first round was provisional only until they had sufficient evidence 
to justify a decision. They were eventually satisfied (though 
they necessarily arrived at this conclusion by empirical methods) 
that skill in management, which involves reasonable hope of 
a satisfactory financial return, does entail maintenance of 
output at a high level. 

Second, by comparing the type of herbage in the pastures 
with stock-carrying capacity, they were finally satisfied that in 
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the particular district concerned, a balanced grass and clover 
herbage is the basis of high output with moderate costs, 
since, not only is the stock-canying capacity high, but main- 
tenance is easier because of the more even gi*azing, le^ss 
expensive cultivations required, and greater water retention 
in drought. A certain latitude, however, is permissible in the 
case of fields regularly mown for hay. 

They were surprised that the average difference between 
competitors in the owner-occupier and tenant farmer classes 
was so small as to be negligible. Broadly, they noted that the 
owner-occupiers spent more on fertilizers, but dtJ voted less 
time to cultivations than the temant farmers, who, with more 
modest fertilizer bills, secured comparable and perhaps even 
better results by paying considerable att»ention to regular 
harrowing, rolling and close rotational grazing. An excellent 
example of this peculiar feature was provided by the champion 
prize winner, a tenant farmer, whose pastures, on naturally 
poor soil, stood out in marked contrast to the surrounding 
land, and whose methods of managciment were extremely 
sound, yet very economical both in cash outlay and in total 
cost. 

One drawback became apparent in the cases of two com- 
petitors who had recently entered their holdings. By the 
method adopted, farms were judged as they were found, 
as compared with their estimated condition under ideal 
management, and consequently the present occupiers received 
the benefits or disadvantages of the legacies handed down by 
previous tenants. To attempt to make allowances for these 
legacies would, in the writers’ opinion, render the task of judges 
who know nothing of the previous condition of the farms 
much more difficult, and admit a more serious risk of eiTor. 

The notes on the practical details of grassland management 
in the district show that from the first the judges were struck 
by the outstanding uniform success of the Cockle Park type 
of seeds mixture in pastures laid down during recent years. 
Rotational grazing certainly resulted in better pastures, and 
a higher stock-carrying capacity. 

Hay crops on the whole were heavy in spite of the drought, 
and they were satisfied that mowing the same fields each year, 
when combined with adequate manuring and heavy grazing 
of the aftermath, resulted in heavier crops, and the increase 
in crop usually followed on what, at first sight, might be 
regarded as deterioration in the botanical composition of the 
herbage. 
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The advantages of using artificial fertilizers were well 
understood by all the competitors, but the advantages of 
adopting some system in their application were less generally 
grasped. Odd cases of injudicious and extravagant dressings 
came to our notice. On the other hand, the necessity for cultural 
treatment and control of grazing was not appreciated as it 
ought to bo. 

The acreage dressed with nitrogenous fertilizers surprised 
the judges, and though the first visit was paid too late to 
gauge results in early grazing, applications on the hay crop 
were yielding very satisfactory results. 

Lime gave excellent results on young pastures, but the 
returns on established turf were not nearly so certain. 

It was also frequently brought to notice that the first 
stage in the improvement of a poor pasture, namely, securing 
an increase in the clover population, is a fairly easy and 
speedy process, but that the second stage of improvement, 
replacement of the useless by the better species of grasses, 
requires a much longer time and is less certain. 

It is pleasing to record the educational success of the 
competition, as evidenced by the keenness of the competitors, 
their appreciation of the (constructive criticism contained in 
the detailed rei)orts on their farms, and their enthusiasm for 
a similar comi)etition in the current season. 

It may be mentioned also that a large number of inquiries 
regarding the competition have since been received from other 
districts in this country, both by the writers and by the 
Secietaiy of iJie Society, and although a great deal of time 
must be devoted to organization and judging, the results 
are w^orth the time and troubki expended. 

Only a limitexi number of coinjK'titors can be desalt with 
each year (though the actual number will dei)end on the 
average size of the farms in the district concerned), and it 
w^ould appear to be necessary, in framing the conditions of 
such competitions, that a farm entered in one competition 
shall not again be eligible for entry except after some interval 
of time, thus allowing the competitor time to act upon the 
advice given. 

Further, though three visits may be considered the ideal, 
two visits should be sufficient to arrange the competitors in 
order of merit, and a third visit may only be really necessary 
in a limited number of cases where few marks separate 
competitors who have a chance of winning a prize. 
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The writers are agreed that they have not yet sufficient 
reason for suggesting any radical alterations in the methods or 
technique of adjudication, experimental and empirical though 
they may be, and they are not at all satisfied that an accurate 
stocking record, or even the less practical costing of the 
grass land, would solve the major difficulties. 

Cionclusion. — ^In conclusion, the write's have carefully 
considered also the extension of this work by initiating a Grass- 
land Improvement Competition, and have rejected the idea for 
the present on two grounds. Firstly, the County Organizer 
must be available to all the farmers in the county for advice, 
and naturally many competitors would obtain his assistance 
in an advisory capacity. The effect of such a compt^tition 
might be primarily regarded as a test of the skill of the (Jounty 
Organizer in diagnosing the troubles on the various farms, 
and in selecting the correct treatment — and only to a very 
small extent a test of the skill of the farmer. 

Secondly, not all grass land reacts to efficient treatment 
at the same rate, and it apjx^ars at present impossible to 
differentiate with any precision between a naturally slow 
reaction and slow improvement consequent upon inefficient 
methods. 

It has therefore been decided that the 1930 CJompetitions 
in this county will follow the lines of that of 1929, A limited 
area only will be covered in any one comp(?tition in order to 
eliminate, as far as possible, the difficulties which might arise 
through securing entries of widely different types of farms. 

Grassland competitions appe^ar to offer an excellent 
opportmiity for co-o|>eration with local agricultural societies, 
and their educational value may be regarded as important as 
that of the show, or the ploughing or other manual process 
competition. They offer a far greater opportunity than other 
types of crop competition as usually carried out, if only 
because of the large acreage of grass and the need for general 
improvement in its management. 
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EFFECT OF CONSOLIDATION UPON THE 
BOTANICAL COMPOSITION OF POOR 
GRASS LAND 

G. H. Bates, B.Sc., 

Senior AgricMltural Instructor, West Norfolk. 

The term consolidation is here used to denote any mechanical 
compression or treading of the surface of grass land by animal 
or human agency. The popular term for this process is “ hoof 
cultivation.” 

The outstanding contnist between the herbage of the 
footpath or gateway region and the remainder of a pasture 
is too well known to need description. It is generally under- 
stood that the difference is due to consolidation. 

The radical changes induced by consolidation are ascribed 
to various f^ictors, and the writer has attempted to investigate 
the exact part played by each factor. The theories arising 
from the observations have been tested experimtmtally. 

Botanical analyses of the consolidated and of the adjoining 
unconsolidated i)<)rtions were made during the winter of 
1929-30, and under widely differing conditions. The first 
three analyses set out below were made in North I.<ancashire, 
and the remainder in North-East Derbyshire. A large* number 
of cursory observations in other localities have confirmed the 
first findings. 

In the following examples tlie i)ercentages express the 
proj)ortion of ground covered by the different species. In 
the ease of footpaths, areas wdiich were trodden bare were 
not included, and in ('ach ease marginal regions w^ere neglected, 
but are discussed later. The Broad-leaved Plantam (Plantago 
major) was often present to the extent of 30 |>er cent, of the 
ground covered, i)ut, as the plants were dead or dormant 
in winter, they were neglected. 

The areas numbered below'^ are as follows : — 

Area Place Foraiation 

1. Sheep Walk . . Tarn How^s . . Silurian Limostone 

2. Larch Wood Gooseyfoot Tarn.. Silurian Slate 

3. XJngrazed Paddock . . Hawkshead Hill . . Boulder Clay 

4. Pasture . . . . Whitwoll . . . . Magnesian Limestone 

5. Pasture . . . . Ashgato . . . . Coal Moasuros 

6. Ungrazed Paddock . . Ashgate . . • • Coal Measures 

7. Pasture . . . . Hardwick . . Magnesian Marl 

8. Mixed Wood . . Walton . . . . Coal Measures 

The consolidated portions represent footpaths, except in 
examples 4, 6 and 7, where gateway regions w^ere taken. 
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Total 100 100 100 |100 100 1100 1100 100 jlOO 100 100 100 100 100 100 
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It was not considered necessary to carry out the analyses 
in great detail, as the object was to illustrate a fact which may 
be confirmed by observation. 

The figures, in the case of the consolidated portions, exhibit 
a remarkable similarity. The following species are dominant 
or sub-dominant, in every case, and practically exclude all 
other species : Poa praiensis, Lolium perenney Trifolium repeus, 
Daciylis glomerata and Cynosurus cristatus. 

An examination of any flagged footpath or sidewalk, where 
grass grows between the flags and is well trodden, reveals 
the fact that Poa pratensis is not only dominant, but other 
species are present in such small amount as to be negligible. 
The runners enable this plant to penetrate the interstices, 
but other plants possessing runners are killed off. 

Flaghed Footpaths and Sidewalks 
(Average of 20 Ca.ses) 

^Jargin of Path percent. Interstices of Flags percent. 

Bent .. 35 Smooth -stalked Meadow- 

Woolly Softgrass 5 gr&K {Poa pratensis) .. 95 

Yosouii {Fcstuca ovina) 25 Miscellaneous .. .. 5 

Couch or Twitch {Agropgrum 

repens) . . . . 5 

Wild W’hito Clovei {Trifolium 
repens) . . . . 5 

Smooth -stalked Meadow- 

grass {Poa pratensis) , , 5 

Annual Meadow-grass {Poa 

annua) . . 5 

Miscellaneous . . 5 


100 100 

An experiment, aiming at a close imitation of the action 
of the hoof during wet weather, was carried out by Capt. 
J, 1). Penrostr in Hardwick Park. An analysis of the resulting 
herbage and a comparison with the untrt‘ated j)ortion gave 
results similar to the above examples.* 

Out of 58 footpaths examined, it was found that in two cases 
the rule did not hold good, the herbage consisting of a mass 
of fine-leaved fescue, mainly in a dead condition. An investiga- 
tion into the cause showed that the underlying earth was exces- 
sively dry. One path traversed the site of old ironstone 
worUngs and the other w’^as on a raised road, built on ashes. 

Even on these dr}^ roads, small patches of Poa pratensis 
and Lolium perenne were observed, though they were in small 
hollows where moisture had collected and puddling had taken 
place. 


* This Journal, Vol. xxxvi, No. 4, p. 323. 
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It appears that treading alone is not responsible for the 
change, but that soil must be brought to the surface. In 
this connexion it has IxK'n observed that attempts at mechani- 
cal improvcuneiit of grass land on dry hillsides have been doomed 
to failure, whereas close treading with she(‘p in wet weather 
has effect(^d the desired result. 

Discussion of Factors. —The factors r(^sponsil)le for the 
changes brought about by consolidation may, at first sight, 
appear complex, but an examination of each one in turn 
points to one factor as primary and otluTs as secondary. 
As the importance of mechanical improvement and cultivation 
of grass land along the lines of “ hoof cultivation is becoming 
realized, it was thought that an atUmipt to understand the 
exact way in which the (*hangc is brought about might be of 
economic as well as scientific value. 

The factors are considered in the following order b}" a process 
of elimination : — 

Plant Food . — The fact that the consolidated part.s of a pas- 
ture are closely grazed means that they rc'ccive an extra supply 
of droppings and urine and this will, in some dogreo, show a 
result. In examples 3, 6 and 8, lK)wevor, there was no grazing 
by stock, and in exam])les 3 and 6 even rabbits wore excluded. 

The deep green coloration of the consolidated areas may be 
explained by the dee]) green colour of the dominant species 
(with the exception of Dmiylis glornerata), and to the fact that 
Poa pratensis and Lolinm peremie are winter-green grasses. 

Water Supply . — On a matted pasture, the footpath and 
gateway region will offer a much readier access to water than 
on parts w^here the herbage is matted. The fact that many 
of the dominant species on the consolidated area are deep 
rooted augments the waiter theory, but on the other hand 
Poa pratens'Ls is very shallow rooted, in the case of example 4, 
the turf was all of a very open nature and covered with worm 
casts. In the case of flagged footpaths, the soil is always 
moist beneath the flags. 

While there is no doubt that the free passage of water, 
forming a reseiwe in the soil, is beneficial to many pasture 
plants (as evidenced by the practice of turf slitting oii matted 
pastures), it does not appear to be the dominant factor in 
this case. 

Light . — ^There is no doubt that light is a potent factor in 
the case of Trifolium repeuSy but both Dactylis glomerata and 
Lolium perenne can compete for light. In example 2, where 
the turf was shadowed by trees, Trifolium repeits was absent. 
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Bruising of foliage will allow the actress of light, as will the 
inhibition of the tall habit, but an examjile of suppression of 
foliage without consolidation may be seen on lawns or putting 
greens. The dominant species are those which can escajie 
severe cutting. 

The following analysis of a cricket pitch and the surroimding 
herbage will illustrate this point. "Jlie (example is typical of 
most lawns of long standing, whei her have been manured 
or not : — 


Ckicket Pitch and iSukkottni^s : llAauwioK Pauk 


Vnmoum portion 

Mmm jmrtion 


p(?r coni. 

pt*r cent. 

B<>ni (Agrostis . . . . 47 

vSjioop’s Fesouo {Fiifitnca ovimt) 22 

WtM>Ily Soft grass (Holcus 


ihoUih) 

32 

I'liftod llairgmss (Aira enrspi- 

Wild l\'hitc Plovor {Trijoliuni 


lihso) . . . . . . 0 

repent) 

12 

Cfjcksfuot {Ikirti/lis (jloimrnta) 20 

Heath Bodstraw {Onlhnn mxa- 


Mi.sccllauoous . . . . . . 5 

tile) 

Moiiso - C'ai’od (liickwi^ed 

20 


{(krostitnn sj)}).) 

10 


Dai^v (Beilis pe re unis) 

13 


Plantain (Bhintago spp,) 

8 


!Mi.seoIlam‘OLib 

5 

100 

100 


It is observed that th(' herbage of closely mown grass land 
difT(‘rs eonsid(uably from that of eonsoluhited ground. While 
light is of vital importance in tlu' ease of Trifolium repenSy 
it can be relegated to a secondary position as far as the 
other siM^eies are eoncenied. 

Comolidafiou of the. Soil , — It was thought that the con- 
solidated condition of the soil might play scuiu* part, as the 
condition might be favourable to the development of some 
species and not to others. An ( xjiejiment was carried out by 
the writer, to test this theory, in the hdlowing manner : — 
The chief sj)eeies concenied were grown in flower pots, both 
separately and in association. One set was grown in con- 
solidated soil, the other in loose soil. The soil w'as from the 
same source in both eas(?s. The expe^riment w as repeated in a 
garden border, part of each plot being consolidated to varying 
degrees, and the remainder loft loose. All the plants were 
undisturbed during their growth. 

Ill all cases the plants from the consolidated soil were about 
half the size and weight of those from the loose soil, and it 
was notable that the root development w^as very poor in the 
former case. 
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It is a popular idea that the dominance of clover on a head- 
land in a field of seeds ’’ is due to consolidation. In the 
opinion of the writer this is a fallacy, the factor at work in 
this case being light. The headland is at the edge of the field 
where, though the crop may%e shaded to some extent by the 
hedge, light nevertheless penetrates because the sown crop 
is thin. The same phenomenon may be observed in other 
parts of the field where the nurse crop is thin. 

The evidence showed very clearly that consolidated soils 
are not in themselves beneficial to any species. 

ReMstartce to Injury. — ^Tho final factor to be considered is 
that the x)eculiar structure of the dominant spf^cies on the 
consolidated parts enables them to resist injury by treading. 
It is a striliing fact that all those dominant graminous species 
have a folded leaf section, in contrast to the rolled leaf of the 
other species. The leaves and their sheaths are consequently 
flat and offer a flat surface to the crushing action of treading. 
They are also able to assume the rosette habit of growth. 

Another notable feature is that the basal nodes, wdiich give 
rise to the growing parts of the leaf and stem, are situated 
well below the surface of the earth, and this in marked contrast 
to the species most injured by treading. A longitudinal section, 
cut with a sharp knife, will reveal this fact very strikingly in 
the case of Lolinm perenne, a grass which on first sight appears 
to be well above the ground. 

In most of these species, the rootstock is woody, and in the 
case of Dactylis glomeraia and Plantago media, an experiment 
showed that the treading actually stimulated the growth of 
woody tissue. The fact may be demonstrated by cutting a 
longitudinal section through a plantain grown on a well 
trodden footpath and contrasting it with one from a loose soil. 

A further experiment was carried out by the writer to test 
the theory of resistance to injury. The following grasses were 
grown in separate and repeated strips : — Poa pratensis, 
Dactylis ghmerata, Lolium perenne, Anthoxanthum odoratum, 
Alopecurus pratensis and Agrostis vulgaris. The ground was 
then utilized as a garden path and trodden daily. Poa pratensis 
assumed a low dense habit, Dactylis and Lolium were sup- 
pressed in growth, but persisted. The three remaining species 
were exterminated by the treading. 

The resistance of the various species to degrees of con- 
solidation may be seen in any gateway to a pasture. There is 
a bare patch between the gateposts where the treading is too 
severe for any plant. This is foUowed by a zone of Plantago 
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and possibly Knotgrass {Polygonum aviculare). Beyond 
this is an association of Poa spp. and Lolium perenne, followed 
again by Trifolinitt repens. Further out in the field the herbage 
may be benty and matted. 

Characters of Certain of the Plants.— As Poa pratensis is 
the dominant grass in most cases, a discussion of its characters 
may bo of interest. The structure of the leaves is worthy of 
consideration. They are short and strong, and at the same time 
concave in cross and longitudinal sections. Observation after 
treading upon the growing plant gives the impn'-ssion that the 
heaves are spcicially ada])ted to allow them to spring back 
into place, the ability to do so being more marked than in 
any otluT sp('cies. Profuse seeding may account for the readiness 
with which the ])Iant a])pears, but this is not more marked than 
in the case of Poa aimua. The runners may help (o penetrate 
into unpopulated regions, butotherstoloniferous plants, equally 
well equipped, do not persist on consolidated soils. 

Poa annua is not able to resist treading owing to its delicate 
f oli age . Its })reseiu’e in a y b(^ explained by its extremely transient 
nature which enables it to oc(‘upy the ground between the periods 
of consolidation. This plant may also dominate small hollows 
or spacers between C()I)blestoues wIutc it escapes treading. 

Poa trivialis was never < observed in any quantity in any of the 
examples. The reason for this cannot be accounted for by the 
writer. 

TriJoHum repeyts is able to withstand consolidation in virtue 
of its tough creeping stem and woody rootstock, but it is not 
resistant to defoliation and may be found almost denuded of 
leaves. 

Summary. — It seems apparent that the primary factor 
inducing the changes in the herbage, brought about by con- 
solidation, is the eradication by injury of the species not 
structurally adapted to resist treading or crushing by imple- 
ments, and the advent of species which are so adapted. 

It is further evident that consolidation restricts the develop- 
ment, even of the species adapted to it, and, if carried to an 
extreme, will result in their extermination. The zonation of 
herbage around a gatew^ay indicates that species exhibit 
varying degrees of resistance. If the operation is adapted to 
agricultural practice, either by mechanical means or by close 
treading by stock, the limits of severity must be studied. 

In experimental work, close mowing is not a true imitation 
of close grazing, as in the former case there is no consolidation 
by the hoof. This is instanced by the example of the herbage 
of established lawns, whether they have been manure \ or not. 

2 Q 
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MARKETING NOTES 

National Mark Egg Scheme. — ^During the five months 
March-^Jul 3 % 1930, the total output of eggs from the 
authorized pacldng stations was 111 millions, of which 79 
millions were packed under National Mark labels. Production 
is now decreasing, however, with the result that prices have been 
very firm during the past few weeks. A considerable proportion 
of the eggs received at packing stations at this time of the year 
are of inferior quality and unfit for packing under the National 
Mark. Where the producer is paid for supplies on grading 
out ” results at the packing station, no loss is incurred by the 
packing station or by other producers supplying the station 
if any individual producer offers inferior eggs for grading and 
packing, but in the case of packing stations who buy on a 
flat rate, the lower value of inferior supplies becomes a charge 
on all producers supplying the station, with the result that 
producers of first-quality supplies are at some disadvantage. 
The only sound method of paying the producer is on the basis 
of ‘‘ grading out ” results. 

PoonieSvS of quality at this season may be caused by holding 
for a rise in prices ; it may also be due to a variety of other 
causes, including exposure of supplies to heat and strong 
light, and tlie debilitated condition of laying stock, which is 
often the result of faulty management. 

The National Mark Egg and Poultry Trade Committee at 
their meeting on August 13, 1930, following a discussion on the 
present position and future developments of the National Mark 
Egg Scheme, unanimously passed the following resolution : — 

The National Mark Egg and Poultry Trade Com- 
mittee feel that the time has arrived when they should 
submit their opinion on the marketing of eggs under the 
National Mark to the Minister of Agriculture and, through 
him, to the Govenament. When the marking of all 
imported eggs came into force it was acknowledged by 
every producer that unless some steps were taken to 
raise the general standard of the British supplies, and by 
doing this to inspire confidence among buyers by eUmin- 
ating the inconvenience and risk attaching to the purchase 
of ungraded supplies, the marking of imported eggs might 
tell against instead of in favour of British eggs. To meet 
this difficulty the National Mark was instituted and 
packing stations were licensed to use the Mark. Some 
150 packing stations are licensed by the National Mark 
Committee. 
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The Committee, through experience gained in dealing 
with the packing stations, have arrived at the following 
conclusions : — 

(1) The National Mark has raised the standard and 
quality of the British egg. 

(2) The National Mark has raised the general price of 
British eggs to the producer. 

(3) It has given confidence to large-scale buyers who 
need a standardized and reliable product in sub- 
stantial quantities. 

(4) It has taken the British egg into large consuming 
centres where very few, if any, home produced eggs 
were previously sold. 

(5) With the publicity secured for the scheme and the 
higher standard of British eggs it has increased the 
demand and price for home-produced eggs. 

Notwithstanding these favourable results, the Com- 
mittee feel that unless some drastic steps are taken to 
guard the good work already done the movement may 
not continue to go forward in the manner desired. 

The Committee, therefore, feel that some action should 
be taken to counteract the difficulties which are besotting 
the National Mark scheme so far as eggs are concerned. 

The principal difficulties are set out in the paper which 
was read by the Head of the Markets Division of the 
Ministry at the World’s Poultry Congress. 

Having surveyed the position from all its aspect the 
Committee consider that it would be useful if considera- 
tion were given b}'' the Minister and by the various 
organizations concerned to the possibility of legislation 
which will make the reform of egg marketing a permanent 
and accomplished fact.” 

National Mark Beef. — ^The number of sides (including quarters 
and pieces in terms of sides) of l)eef graded and marked with 
the National Mark for the four weeks ended August 16, 1930, 
was as follows : — 


Week ended 

Select 

London 

Prime 

Good 

Total 

July 2« 

. . . . 555 

643 

22 

1,220 

August 2 

482 

640 

42 

1,164 

9 

. . • . (JOO 

833 

36 

1,469 

.. 16 

496 

Birkbnhead 

944 

* 

32 

1,472 

July 26 

128 

338 

1 

467 

August 2 

• • • . 54 

376 

— 

430 

.. 9 

• • • • 38 

400 

— 

444 

„ 16 

.. ., 67 

377 

— 

434 


* Sides consigned to London. 
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Week 

• ended 

Select 

Prime 

Good 

Total 



SuOTf AND* 




J ul y 

2i\ 

,. 2,112 

436 

— 

2,548 

Au^^ust 

2 

.. 1.928 

421 


2,349 

»» 

e 

.. 1,776 

498 

— 

2.274 

»» 

1(1 

.. 1.924 

466 

— 

2,390 



ToTM. Lf)NT)ON SrPPLTE 

s (.4// Sovrcc/t) 



July 

2(5 

. . . . 2,795 

1,417 

23 

4.235 

August 

2 

. . 2,464 

1,437 

42 

3,943 


0 

.. 2,414 

1,737 

36 

4,187 


16 

. . 2,477 

1,787 

32 

4,296 



BlRMINt;HAM 




July 

26 

1« 

Ml 

25 

1.54 

August 

2 

.^0 

164 

22 

156 

»> 

9 

31 

95 

6 

132 

>> 

16 

36 

114 

7 

157 


* tSides consiirned to London. 


August is always a quiet month in Smithfield Mai'kot, 
owing to the holiday season. Nevertholoss, sales of National 
Mark beef have remained satisfactory, but there was some 
decline in price during the month. An increased quantity 
of Birkenhead-killed beef was on the market, not all of whicdi 
was marked. The indications are, however, that a higlu'r 
percentage of this beef will be marked in the coming month, 
since so many retailers are asking for National Mark beef. 

Some improvement has taken ])laee in the Birrningliam 
situation. 

Preference for the “ Selec^t grade continues. Supplies 
reaching this grade are rea<iily absorbed, indicating that 
farmers who aim at supplying the Smithfield Markcit should 
concentrate on the type of cattle which can bo brought up to 
the ‘‘ Select ” standard. It is still the case that graders are 
obliged to put into the ‘‘ Prime grade many cattle of inferior 
conformation which in other respects might liavo been graded 
“ Select.” In view of the difference in price between the two 
grades, the importance of correct breeding cannot be 
over-emphasized . 

It is of interest to note that the United States Department 
of Agriculture has announced that the Government beef 
grading and marking facilities, which are at present available 
at Boston, Chicago, Topeka, Kairsas City, New York, Omaha, 
Philadelphia and Washington, were, in July, 1930, extended 
to Buffalo, Cleveland, Detroit, Erie and St. Louis. As in 
Great Britain, the service is carried out by experienced beef 
graders and a similar roller stamp is employed. Beef carcasses 
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and pieces in the United States are marked according to quality 
in the following graders : U.S. Prime, U.S. Choice, U.S. Good, 
and U.S. Medium. A small charge is paid by the trade for the 
grading and marking service. 

The United States scheme was started in May, 1027. 
During the first five months of 1930 there was an increase of 
62 per cent, in the quantity of beef graded and marked com- 
pared with the corresponding period in 1929. The Department 
states that it receives an increasing number of requests for 
grading and marking from slaughterers, wh()l(5sal(U‘s, retailers 
and hotels and restaurants. 

National Mark Apples and Pears. — With the arri\ al of the 
a[)ple and pear seasojx, many inquiries have beem received, 
and additional growers have been enrolled in the National 
Mark Scluuno. Aincnidments to this Scheme. whi(th have been 
made in the light of experience of the first two years of working, 
necessitated the revision of Marketing lA^afk^t No. 7 ; tropics 
of this, as revised, may now' be had on aj)j)Ii(*atiou to the 
Secretary, Ministry of Agriculture and Fisheries, 10 Whitehall 
Jdace, Loixdon, S.M'.l. The ])rincipal alteration is in relation 
to dessert apph’.s, of wdiich only “ Extra Fancy ” and ‘‘ Fancy ” 
may now^ be ])acked under the Mark/‘ ( * ’ grades being excluded. 

National Mark Strawberries. — ^Tlu*. season which has n<nv 
closed was remarkable in that the (‘arly and main crop 
varic^ties of strawd)e!Ties came on to tlu‘. market almost 
simultaneously and caused som(‘.thing ap})roaching a glut. 
National Mark fruit, however, was in (i\(*ellent demand 
and commanded good ])rices. Although tliLs was the first 
season of the Scheme, a gratifying measure of success w^as 
attained, and general satisfaction has been expressed. 

National Mark Cherries. — Growlers who w cu-o authorized to 
apply the National Mark to cherries have had a similar exper- 
ience to the strawberry packers, in that although fruit was 
very plentiful. National Mark packs commanded good prices 
and sold w^oll. The Ministry is confident that the Scheme 
will load to a steady increase in the grading of this fruit. 
The attention of growers has been drawix to the desirability 
of the use of small non-returnable packages in order to meet 
modem retail requirements. 

National Mark Canned Fruit, Peas and Beans. — The Minister 
has appointed Mr. W. P. Seabrook to be an additional member 
of the National Mark Camied Fruit Trade Committee, as a 
representative of fruit growers. 
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The following London firms have been added to the list 
of authorized canners : — 

Army & Navy Co-operative Society, Ltd., 105 Victoria Street, 
S.W. 1. 

Crosse & Blackwell, Ltd., Soho Square, W.L 

It is now certain that the National Mark will bo applied to 
many millions of cans of home-grown fruits, peas and beans 
during the present season. 

National Mark Wheat Flour. — It is just a year since the first 
“ Marketing Note ” on the wheat-flour scheme appeared in 
these pages. No estimate can be given of the total quantity 
of National Mark flour milled and sold since that date, but 
it is known that the output during the first six months of the 
present year exceeded 100,000 cwt. This amount is, of course, 
only a fraction of the national consumption of flour during 
the same period, and even of the total flour milled from English 
wheat. What is of greater significance is that the bulk of 
the National Mark flour has been milled by a comparatively 
small number of millers, who are able to judge from the 
steadiness of the demand that their customers find the product 
satisfactory. 

The maintenance of the quality standard is of su})reme 
importance to the Scheme, and the technical skill of thc^ 
“ authorized millers ’’ provided the Wheat Flour IVado 
Committee, from the outset, with a fair average qvxiliUj 
standard of National Mark flour which has enabled the product 
to hold its own in comparison with the finest flours of other 
grades. This standard has been rigorously maintained by 
the Trade Committee, and National Mark flour, therefore, 
is not open to any criticism on the ground of quality ; in fact, 
some millers have thought that the standard is too high. 

Suggestions for amending certain details of the scheme 
have been made and have received careful consideration by 
the Trade Committee and the Miinstry ; but the preponderance 
of evidence has showix that the scheme, with its ban on bleach- 
ing, chemical treatment and extraction of patents, and its 
insistence on the use of sound well-cleaned wheat, has provided a 
solid basis for a workable system of standardization of 
flour produced from home-grown wheat. 

National Mark Malt Products. — The following firm has 
been enrolled in the scheme as authorized makers, and has 
joined the National Mark Malt Products Association : — 

Shartllow Malt Extract Co., Ltd., Shardlow, Derby. 
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Publicity for National Mark Produce. — One National Mark 
Week was lield during the month of August, viz., that at 
Barnstaple, at the time of the Millenary Celebrations hold 
in that town, August 8-10. Arrangements are well forw^ard 
foT‘ the holding of further National Mark Weeks in the late 
summer and early autumn at Hereford (Sept. 5-11), Bedford 
(Sept. 22-27), Bradford (Sept. 24-Oct. 4), Watford (Sept. 
29-Oct. 4), Southampton (Oct. 4-11), Llanelly (Oct. 7-16), 
and Cambridge (Oct. 27~Nov. 1). 

Idans for advertising National Mark produce on a wider 
basis during the autumn and early winter have })een formu- 
lated. Experionc(} in connexion with National Mark Weeks 
already held indioat('.s that there is a strong preference among 
consumers foi* home ])roduc6, provided that it can be readily 
r(K*ogniz(jd as such and that its quality is good ; the time is 
thend'ore ripe for the National Mark — what it is and what 
it repixisents — to be brought more promiiKUitly before th(^ 
public. Arrangements to this end are in hand, and, at the 
same tinu*., publicity is in contemplation designed to bring 
lu»me to y)roducers and distributors the paid they can play 
in the firoduction and distribution of increasing quantities 
of well-graded and well-packed homo produce of guaranteed 
quality under the National Mark. 

I^\)llowing the experiment of advertising National Mark 
biurf, tomatoes and cucumbers, and eggs on London omni- 
buses for four wxioks in midsummer, it has been diicided to 
advertise National Mark beef, canned fruit, canned peas, 
and malt ('.xtract with cod-liver oil in a similar maimer for a 
period of 15 weeks commencing in mid -September. 

National Mark Booklet. — The Ministry has recently issued a 
second edition of the National Mark booklet, which contains 
a brief outline of the objects and scope of the National Mark 
scheme for the better standardization and marketing of 
homo agricultural and horticultural produce, togothur with a 
statement of its advantages to producer, distributor and 
consumer. The booklet also gives a shoit description of the 
scheme in its special application to the following home-pro- 
duced commodities which, according to season, are now sold 
imder the National Mark : apples, pears, tomatoas, cucumbers, 
strawberries, cherries, canned fruits, camied peas and beans, 
eggs, dressed poultry, all-English wheat flour, malt products, 
and beef (the last in London and Birmingham only). Copies 
of the booklet may be obtained, free of charge, on 
application to the Secretary", Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, London, S.W.l. 
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Marketing Demonstrations. — ^Two demonstrations are to 
be given by the Ministry during September, namely : — 

trucks C'ouiitv Sliow at W'atidcsdon Sopt. 4 National Mark 

Hall. 

Froine nistrict Accri- at Froiiiofiokk Sopt. 24 FIiooho. 

(Miltural Show. Fromo. 

Tho clieofto-markoting demonstration, shown for the first 
time at the Royal Show, Manchester, illustrated the lines on 
which tlie National Mark miglit be applied to cheese. 

An exhibit of four chooses of varying fat-content suggested 
that a guarantee might be given by the producer that whole 
milk only had been used in the manufacture of chcc^se intended 
to bear the National Mark. This guarantee could be applied 
by means of casein plaques or discs bearing {a) tho words 

Guaranteed made from whole milk ” ; (b) a serial number 

identifying the maker ; and (c) a code signifying tlie dat(i of 
manufacture (see Fig. 1). The ultimate test to ascertain 
whether whole m Ik had been used would bo the analysis 
of the choeso, it being assumed that a minimum fat percentage 
of 45 ])er cent, in the moisture-fnio substance indicates the 
use of w^hole milk. A chart of the lesults of (>5,000 analyses 
made in Ifoliand of whole-milk cheese showed that the ptw- 
centago risk of failure to secure this proportion of fat was only 
0.5 per cent. Up to this point, the exhibit was described 
as Stage 1. 

Stage 2 dealt with the application of tho National Mark 
to cover the other quality features of cluiose, namely, flavour, 
texture and body, colour and appearance. An exhibit of 
several cheeses which had developed defects of quality in 
one or other of these respects since purchase from the ])ro- 
ducer emphasized the im])ortance of delaying the appheation 
of the National Mark to within a few days of the cheese being 
dispatched to the retailer. By so doing, tho risk of deterioration 
after marking would }>g reduced to a minimum. 

Two grades of choose were suggested, namely, ‘‘ Selected ’’ 
and “ Selected Mature ” ; in both cases the cheese would be 
required to conform to quality standards laid down for the 
appropriate grade, and, in the latter case, might be required 
to have reached an age of three months since manufacture ; 
moreover, the National Mark and grade would be applied only 
to cheese which bore the producer’s plaque guaranteeing the 
use of whole milk in manufacture. 

A possible method of application by means of a blow-lamp 
branding instrument was demonstrated (see Figs. 2 & 3) ; this 
instrument m^-kes ^ mark on the outer bandage and a suffi- 
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eieiitly deep indentation in the rind for it to appear when the 
bandage is removed. The brand demonstrated consisted of 
the National Mark, th(5 registc'Ted numl)(n* of the authorized 
user of the branding instrument, and letters signifying the 
grade. 

The demonstration also included an exhibit of homo- 
produced and importtid cheese showing the various methods 
that arc now adoj)ted for gi*afling and trade -marking cheeses 
of different varieties and typi^s. 

A feature of interest was a cheese- judging stand, wIktc 
the public wm'e inviti^d to sample and express their opinion 
on the relative merits of three (Mieshire and three C^hc.ddar 
cheesc.s of diffenmt qualities. In th() course of time some 
inbuesting records should be obtained in this way. 

'riu; wliolc exhibit aroused much interest among producers 
and distributors, the proposals for applying the National 
Mark being much discussed and meeting with gc^nenil a})i)ro\ al. 

Economic Series.- Tin* demand for this series of marketing 
re}jorts is still kenm, 1,009 copies having be(m sold, so far, 
at the Ministry's marketing demonstrations this y(‘ar. A 
full list of the Series can be had on application to the Ministry. 


Marketing Grants. — From funds made available by the 
Empii’c Maiki.ting Board for the improvement of marketing 
of agiicultural produce, tlic Ministry, from time to time, 
makes ccitain gi ants to ediu'ational and other hodie.s in order 
to assist marketing investigations and (ixperimmts. 

'J'he following grants wore made during 1929 and the first 
six months of 1930, I'hose marked nitli an asterisk are in 


continuation of grants previously made (vsee p. 1190 of this 


Journal for March, 1929). 

A mount To whom paid 

{Not crcecduiq) 

1929 

£42 for yt'iar Wilt.shire Egg Producers, 
Ltd. 


,, ,, ,, Norfolk Kgg Pru<iucers, 

Ltd. 

,, .. ., Cumberland Poultry Far- 

mers, Lt<l. 

,, „ „ Melton Mowbray and 

District Farmers* Assn. 
♦£688 Agricultural Economics 

(Academic year Re.searc}i Inst., Oxford 

July, 1029— 

Juno, 1930.) 

♦£176 Per shore Co - operative 

Fruit Market. 


Purpost 


To ja-ovido costings data 
111 rt\s}u*cl of fgg }iHck' 
mg station 


»» » tf 

For extension of tlio 
study of marktting 
faun products. 

Third and fourth years 
of a grading experi- 
ment. 
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Amount To whom paid 

{Not exceeding) 

1929 

*£800 Cainbridgo Univorsity. 

(Academic year 
October, 1929 — - 
Septembor, 1930.) 

*£194 7s. 4d. Norfolk Fruit (JrowcTs, 

48. per ton offered Ltd. 
for 1930 season. 


*£300 Gloucestorshiro Market- 

ing Society, Lid. 


*£552 University Folh^ge of 

(Academic year Wales. 

October, 1929 — 

September, 1930.) 

*£125 (additional) ITniversitv Oollego of 

Wales. 

*£218 2s. Od. National Institute of 

Agricultural Hotany, 
(’ambridge. 

£250 Clynderwen and District 

Farmers’ Association. 


£75 Devon Butt<)r Producers’ 

Association. 


Purpose 


Pig-recording scheme in 
conjunction with St. 
Kdmundshury Bacon 
factory. 

To meet co.st of in- 
spection of graded 
black currant 8 mar - 
keted under an ex- 
]ierimental scheme. 

To meet- additional costs 
incurred while acting 
as a demonst rati nil egg 
packing station. 

Marketing inve.stiga- 
tions. 


Statistical invt^stiga- 
tions relating to 
marketing. 

I] X ponses in connexion 
with the ti^^ting of 
seeds for ex}a->rt . 

To nu'ct additional (‘osta 
inclined while acting 
as a demonstration 
cimtre for ogg-]>aeking. 
To assist a sidiemo for 
the better marketing 
of Devonshire butter. 


1930 

£125 Midland Agricultural Investigation into the 

College, Hutton Boning- distribution and con- 
ton. sumption of meat and 

fresh -meat products in 
the town of Lough - 
boroiigli. 

£15 Somerset Beekeepers’ Towards expenses of 

Association. grading exyioriment. 

£800 National Mark Egg To assist establishment 

Central, Ltd. of a centrc.l federation 

of egg fiacking-stations. 

£100 Littleton and Bad.sey Towards certain addi- 

Groweis, Ltd. tional cost.s incurred 

in connexion with an 
asparagus grading pool. 

£85 University College of N. Investigation into the 

Wales, Bangor. marketing of washed 

and unwashed Welsh 
wool. 


Cheaper Maize for Fonltry Feeding in Germany.— The 

Maize Department of the Reich has now commenced the maize 
campaign, decided upon in May and recently approved by the 
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llcichsrat, by which poultry keepers who comply with the 
regulations for the deli\rcry of fresh eggs to the recognized 
co-operative societies or collectiiiig stations will receive coupons 
entitling them to draw supplies of monopoly maize at favour- 
able prices. Recognized poultry breeders will also have similar 
facilities for obtaining cheap maize. For every 100 eggs 
delivered or for each hen bred in the year, the farmer concerned 
will receive 15 kg. maize. The campaign is expected to assist 
the general tendency towards standardization in the poultry 
industry, as farmers who do not comply with the regulations 
of the egg-marketing scheme will not have an opportunity of 
drawing supplies of cheap maize. 

Poultry Shaping and Cooling Plant. — system of shaping 
and cooling poultry in special trolleys was demonstrated on 
one of tlio Ministry’s stands at the recent World’s Poultry 
(.’ongross at the Crystal Palace. 

Under this system a trolley fitted with six troughs of the 
usual V-shape (see Figs. 1 and 2) is packed with poultry in 
tlio plucking room. The pressure necessary for shaping is 
apj)lied by means of boards ruiming lengthwise along the 
troughs and adjusted to give the required pressure by means 
of spring catches (AA). The trolleys illustrated were con- 
structed for the Ministry by the Gloucestershire Marketing 
Society. As soon as it ha.s be(m filled with poultry, the trolley 
is wheeled to the cooling room, where it is connected by a 
rubber hose to a small air compres.sing jilaut. Air at a pressure 
of fiom 20 to 30 lb. per sq. in. is led to six pipes one 

fitted above the back edge of each of the shaping troughs. 
A series of small holes, say ten of :A> in. diameter for a trolley 
4 ft. 6 in. long, is provided in each of those pipes, so that the 
compressed air is directed obliquely downwards on to the 
poultry between the back of the trough and the pressing board, 
giving a steady flow" of cool air around and between the birds. 
Each of the horizontal pipes is fitted with a stop-cock for 
purposes of regulation, and provision is also made for adjusting 
the tilt of the pipes so that any necessary alteration may bo 
made to ensure the air jots striking the birds at the angle wliicli 
will give the best results. 

In practice, it is foui^d that with the ordinary water- jacketed 
type of compressor, the air issuing from the jots is about 
6® F. cooler than the air drawn in by the machine, and this 
allows of the birds being efficiently cooled in a comparatively 
short time. In addition, it is possible, if very quick cooling 
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is nocossary, to ooo] the air while it is under pressure and so 
ensure very cold air after expansion at the jets. 

Means are provided for filtering the air to remove all dust 
and (ixcoss moisture before it is allowed to come in contact 
with the birds. 

The Ministry would be glad to answer inquiries regarding 
this a])paratus from poultry farmers or packers who may be 
interested. 

The Agricultural Marketing Bill. — Need for Large-scale 
Marlceimg Organization . — ^Tho marketing of home agricultural 
produce is distinguished by extreme individualism, the effects 
of wlih^h are disceniible in the lack of harmony belwcHUi 
sui)])lies and market requirements both as to quantity and 
quality. Tlu' ultimate jmrpose of marketing organization 
in home agriculture as in other industries must, ther(‘foj‘(\ 
be the efficient adjustment of su])plies, quantitativ(dy or 
qualitatively, or both, t() the dcunands of the market. This 
necessarily invo]v<‘s a comprehensivem^ss of plan and unity 
of cxc'cution such as can only be secured in the case of each 
home-produced commodity, or grou]) of related commodities, 
by a body, whether trading or non-trading, which is abh^ to 
n^gulate the marketing of home supplies as a whole, or, aceord- 
iiig to circumstances, the supplies of a particular ar(»a, jind to 
exercise a conscious control of such sujiplies at the souice. 

Present W extknesse^s . — The weaknesses of the pr(‘sent ])osition 
are obvious. There is, for example, no large-scale mark(‘1 ing 
organization of home producers which is in a })osition to deal 
effectively with actual or ])otential surpluses in tht‘ ease' of 
milk, j)otatoes and hops, respectively, and it will be gtuiorally 
agreed that if the possible disorganization of th(^ milk market, 
or a lecurrence of bad years for potatoes* and hoj)s, can be 
avoided and more stable market conditions secured by the all- 
embracing organization of the producers of these commodities, 
the effort sliould be made forthwith. 

Milk . — In the case of milk, it is common knowledge that the 
price-negotiations conducted annually between the repre- 
sentative bodies of producers and distributors in England 
are tending to lose effect through the lack of that completeness 
of organization at the producers’ end which only legislative 
backing can secure. The volume of milk offered to the fluid 
market is nearly always in excess of the consumptive demand 
and, in consequence, those producers who have difficulty in 
finding a market seek to overcome the difficulty by underselling. 


* Such as the crop years 1028 ami 1920. 
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A large-scale organization of produiitirs, €*ndowecl with authority 
to secure the adherence of milk producers as a whole, and to 
require, inter alia,, the registration of sale-contracts, would 
be in a position to protect the livelihood of all milk producers 
and to guarantee to distributors, whether consumers’ co- 
operative societies or otherwise, that any price or other agree- 
ments entered into on behalf of its constituents w^ould be 
duly and effectively observed. Precisely how such an organiza- 
tion w^ould function in practice, in regard, for exaniplo, to the 
mobilization of funds from which to j)av compensation for the 
manufacture of surjdus milk into less valuable ])roducts, 
and to defray the cost of milk jaiblicity, would be a matter 
for consideration. 

Poiatoc.H . — In the c‘as(^ of potatoes, it was not open ports 
but the inability of producers, in their present disorganized 
state, to deal efTe(;t-iv(dy w ith a sur])lus, which (*aused the disas- 
trous conditions from wliich j)otato growers have suffered 
in tlie last two seasons. When a sur]>lus occurs, growers 
sustain enormous loss(\s through low pi‘i(‘('s without con- 
sunuu's deiiving any (‘ommensurate advantage. The probliun 
of th(* recairring surplus (‘an only be dealt with on national 
lines, and th(‘ organization of potato growaTs on a national 
s(tale is (\ss(‘ntial Ixdbn' any progiess (*an be made. A surplus 
arises from wide variations in the annual ykhlH per acre and 
its (^ff(5(*t on price is altogether disproportionate to its extent. 
A large-scale organization of potato growers n(‘ed not actually 
buy and sell tlu* eroj). Although its 0 |K‘ralions w^ould naturally 
t<‘nd to (conomy in distribution costs, to the advantage of 
both ])rodue-er and consumer, it might, to begin with, devote* 
its (*m‘rgies primarily to diverting surplus stocks of potatoes 
into manufa(‘turing channels for drical cattle-food, acetic 
acid, farina, etc., and develop export markets. The growers 
would, of course, need to provide funds for this purpose. A 
policy of this kind would h*,ad to a coixsiderable degree of price 
stabilization and, without detriment to the consumers' interests 
and in spite of competition from free im})ort.s, farmers should 
secure better cash retunxs on the average^ than they do in 
jiresent circtum^tancos. 

Ucyps,—The hop-growing industry is also afilictc^d with the 
problem of a surplus. A hop grow-ers’ organization — English 
Hop Growers, Ltd. — was in operation for four years from 1925 
to 1928 inclusive. To begin with, the organization had over 
90 per cent, of the hop growers as members, but owing to storage 
and other charges involved in an orderly marketing policy, 
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some growers found that they could do better by joining 
the minority outside the organization and membership began 
to fall off. Eventually, owing to the gradual weakening of its 
control over the market, the society was compelled to dis- 
continue operations. Since then, in spite of the existence of 
an import duty of £4 per cwt., home-grown hops have made 
only about £3 per cwt. on an average, and many are unsaleable. 
Until there is a large-scale organization endowed with com- 
pulsory powers in regard to any outstanding minority, it will 
be impossible to put the hop-growing industry on a sound 
economic basis. 

General . — For nearly all home products, whatever the 
circumstances of production and marketing, there is, in fact, 
scope and need for a regulating organization to undertake 
the methodical feeding of the market according to a coherent 
plan. Such an organization, in complete control of supplies, 
would be in a position to extend adequate marketing credit 
to producers — a most important facility ; it would aim at 
lowering the cost of distribution by eliminating umiecessary 
risk and waste and, with this object in view, it would, as far 
as practicable, not only offer a standardized article to the 
distributive trades, but regulate the flow of produce to market 
both as to time and place ; it would be in a position to develop 
inter-trading relationships with the vast organization repre- 
sented by the consumers’ co-operative movement ; it would 
be able to negotiate the terms and conditions under which 
its produce is handled at all stages ; it could undertake 
national advertising and co-operate with wholesale and 
retail distributors generally in securing the most effective 
methods of shop display and sale. 

The fact that most home products have to face the com- 
petition of imports and that, in such cases, the home pro- 
ducer can have little or no say as regards price, does not 
detract from the merit or necessity of this policy, which aims 
at securing that the home-produce tributary of the market 
stream shall, at its source, be under the same kind of unified 
control — ^whether of quality alone or of the time, rate and 
place of marketing — as that commonly exercised over imported 
supplies by overseas boards and other organizations which 
supply our market. 

Minorities must be brought into Line . — ^While the need for 
action is generally admitted, the task of building up an effec- 
tive organi;zation on voluntary lines would be formidable. 
The task of holding together such an organization when 
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formed would be even more formidable so long as a minority 
of producers can stand by and leave others to carry the load 
which should, in fairness, be spread evenly over all. As 
shown by the exi)eriencc of English Hop Growers, Ltd., a 
willing majority cannot, in fact, afford to be bound by a scheme 
which is being exploited by a minority. In the interests of 
producers as a whole, a dissident m norlty must be brought 
into line. 

The Policy of the Bill. — ^The Agricultural Marketing Bill, 
which was introduced into the House of Commons on July 
31, 1930, makes jx)ssible the large-scale organization of pro- 
ducers in the manner anil for the purposes broadly indicated 
above. In preparing the Bill, for which there are precedents, 
as to type or principle, in the British Dominions, it was fully 
appreciated that farming opinion docs not seek a remedy 
such as will involve direct regulation by the State. Through 
the Bill, the Government has, therefore, sought to provide 
the agricultural industry with machinery which is clearly 
needed — indeed, its provision, in some form or another, is 
inevitable — on the marketing side, but which the various 
commodity industries that make up the industry of agriculture 
may use or not at their discretion and to the extent that cir- 
cumstances may require. The Bill is, therefore, optional inas- 
much as it is for farmers, themselves, to submit the schemes 
which, if approved, will be mandatory on the prod\icers 
concerned. The Bill, in effect, provides a legislative background 
of which farmers may make such use as they will, on their own 
initiative, to regulate the marketing of their own produce, 
either locally or nationally. It authorizes self-discipline, 
but its sanctions may only be applied by farmers to farmers. 
It creates no new criminal offences, since it does not |)ermit 
of external disciplinary action of any kind against producers 
or any other section of the community. 

Safeguards for Consumers arid Others affected, — The Bill, 
which applies also to Scotland, confers wide powers upon 
organized farmers, and though these can only be applied by 
farmers to farmers yet their application cannot be without 
effect upon other interests. Great care has, therefore, been 
taken to provide public safeguards, particularly for the great 
body of consumers, and not excluding any minority of pro- 
ducers that may be involved. Such safeguards are definitely 
in the interests of organized farmers and are, in fact, desired 
by the more enlightened. 

Marketing Funds: Government Assisi/mce. — Provision is 
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also made in the Bill for the creation of Marketing Funds 
for which Parliament is asked to provide a sura of £625,000, 
from whi(di both short-term and long-term loans may he made 
to hoards sot up by prodnoi^rs to administer commodity 
marketing scdiemcs. It is anticipated that the more pressing 
ne(Ml of tiies(^ l)oards wdll hi) for initial funds wdth w'hi(?h they 
can make a quick start, and accordingly tlie Bill provides for 
the shoi't'term loans to bo fnjo of int(?rest, a concession which 
w ill be a])preciat(^d. 

Covvhisitm . — Tlu^ Govemnn'nt fnllA' appr('>ciatcs the signi- 
ficance and general economic im]K)rtance of the standard iz.ation 
schemes for homo ])roduce wdiich hav(^ betni made possible 
by the Agricultural Produce ((Jrading and Marking) Act 
brought forward by the ])revioiis Government in 1628. Since 
the present Govcrnnunit came into Olliee. lunv sclamuN have 
been introduced under the Act and financial [)rovision has been 
made for publicity for the standardizc'd ])rodu(ds. Standardiza- 
tion cannot, howc'-ver, be mad(‘ fully (dTectivc^ without organiza- 
tion ; the two arc, in fa(*t, c()m])l(nnen(-a!‘v The Govcirnment, 
by the. Agricultural Marketing Bill, is sotdviug to c.xteud the 
hoi'izon and to jircpan^ tiu*. way for a. gre.at foiavard movement 
tow^ards the goal of ettieient marketing. 

THE BACON INDUSTRY 

The Minister of Agriculture and Fisluntcis, in issuing the 
following Report of the Idg Industry Gmjueil, liopos that it 
will secure the same ^vid(^ }mbli(‘ity as was accordc^d to the 
(Vmnoirs two j)rovi()Us Ketports. 

The Council considers that intonuil reform or organization 
of the industry is do})endent n]K)n and su})sidiarv to a scheme 
for restricting imports. The restriction of imports is, of course, 
contrary to the tiuins of the Gtmeva Gonvtmtion and to our 
treaty obligations. In any event, while it is possible that, 
under a restriction scheme, bacon factories might have bigger 
supplies of bacon to offer, there is no reason to believe that 
they would have loss irregular supplies unless some stops 
were taken to countera(;t the tendency to fluctuation in the 
pig population to which the pig industry is universally prone. 
In the Minister’s view, organization of the industry is, therefore, 
the first necessity, whether or not restriction of imports, or 
a system of bulk purchase, is within the bounds of practical 
politics. 

Even as it exists to-day, the Minister believes that 
substantial improvements can, in fact, be effected in the 
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pig industry, and that, as was suggested by the Council in 
its second interim report, economies can be achieved in 
production, marketing and manufacture. Fin*ther suggestions 
by the Council on this question will, thorerfore, be welcomed 
by the Minister, who is warmly afipreciative of the valuable 
work towards this objective which the Council has already 
accomplished. 

Report to the Minister of Agriculture and Fisheries by the 
Pig Industry Council. —In publishing the second interim report 
of the Pig Industry Council,* the Minister stated that ho could 
not be “held to endorse any suggestions therein involving 
any prohibition or r(^stri(‘tion of the importation of articles 
of food ; ” but that ho had asked the Council “ to (jontinuo 
with the task of oxjdoring and assessing the economies which 
the ])ig industry can secure of itself, of recommending such 
action by the industry as will, in fact, secure those economies, 
of investigating the economic environment of competing 
bacon industries abroad, and generally pointing th<^ way to 
a higlier all-round standard of eHiciency at homo.” 

The (V)uncil now' respectfully urges uj)on the Minister 
fui-thor consideration of the imj)erative lUiod for some measure 
of control, regulation or restricticm of im])orts of bacon. In 
the abs(nu*e of such measure, the production of bacon pigs, 
no mattei* bow liighly organized or (dlicient, can only remain 
unc^ortain, and as a. result the country wall !>o faced with 
the virtual elimination of its home bacon trader 

Attention to all the advice the (\)uncil might bo ai)le to 
offer woukl afford no reasonable Sficurity that, after working 
foi* a year to breed and fatten a litter of pigs, the farmer 
would not have to suffer a substantial loss on his output 
owing to the flooding of the English market with imported 
bacon. The Coiujcil meets wdth this difficulty in every phase 
of its investigation. 

Tho Council views Avith great alarm the i)ositiou of the 
industry. Owing to the above-mentioned lack of reasonable 
security and to economic conditions, killings of English bacon 
pigs in 13 rcpreseixtative factories, during the first four months 
of 1924, 1925 and 1926, averaged only 46*5 per cent, of 
capacity. In the same period in 1927, 1928 and 1929, this 
figure decreased to 32* 1 per cent. Taking the figures for the 
whole year, iix 1924, 1925 and 1926, the average killings used 
only 52*2 per cent, of capacity, and in 1927, 1928 and 1929, 
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only 41*3 per cent, of the capacity of the same factories. 
Under these conditions no factory can bo run economically, 
and this reacts to the disadvantage of the producer and 
consumer alike. 

Though these figures show a greatly decreased production 
of English bacon, consumption has increased and has been 
met by adequate supplies of imported bacon. That these 
supplies of foreign bacon are almost certain to be increased 
is proved by the following extract from a statement by the' 
Chairman at the Amxual Meeting, on March 21, 1930, of 
Delegates from the Danish Co-operative Bacon Fac^tories, 
taken from the Andelsbladet of April 4, 1930. At this meeting 
the Chairman, after quoting figures showing the increase in 
the pig population of Denmark, as shown by a census taken 
at the end of 1929 and the beginning of 1930, went on to 
say 

Tlie ninnbor of pigs for export as baeon, to judge from these 
figures, will pro))ably, in the ooiirse of the year, roa(*ii 120,000 to 
125,000 pigs per week and tlie question now arises : Can wo dispose 
of the whole of this increased quantity in England ? Wo hope so, 
and fortunately for us the pig population in England and Ireland 
has very considerably decreased, so much so that there is hardly 
any bacon production at the moment, as all the pigs can bo sold as 
fresh pork at high prices. The English market can, no doubt, 
absorb somewhat more but wo shall hardly oscaf>e a reduction in 
priccB and these questions then arise ; Do we do all wo can to find 
new outlets anti fresh markets ? Do we not take it too much for 
granted that the English market will always be ready to take the 
whole of our bacon production ? Ought wo not aln^ady to lof)k 
round and see if there are other countries to which the various pig 
products can be exported ? Is this not a problem for the Union* in 
connexion with the individual fa<*tory to take up’ Should fh<se 
experiments cost a good deal in tlie beginning it would not be 
impossible for the Union to boar the f^xptmses in connexion tbore- 
with. Everytliing that wo can do to relieve tlie English niaikot 
would be to our advantage. 

For very many years past, as has been previously indicated, 
the lack of steady continuous supplies of pigs to English 
bacon factories has been acute. Each winter sees the bulk 
of available pigs slaughtered for the fresh pork market, with 
the result that, during the early months of each year, it is 
possible to secure only a small number of pigs for the home 
bacon trade. The consequence is that the bulk of the trade 
goes to our Continental competitors, who, having in this 
country a free and valuable market with practically no 
English competition, seize the opportunity further to extend 
their trade here. 


♦ i.e., Tlie Union of Danish Co-operative Bacon Factories, 
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The foreigner is thus increasing his hold upon the bacon 
trade in this country. In selling bacon, as in the case of any 
other article, a market can be created only by service. If a 
buyer cannot rely on supplies from one source he looks for 
another one, and having found it, he keeps it. The measure 
of the sale for English bacon must always depend on regularity 
of output. 

It is now two years since the Council was constituted, and 
it is necessary to emphasize the principal point of its terms 
of reference, which are as follows : — 

To considor tlie circiiinstancos affecting pig production in 
England and Wales, with special reference to methods of marketing 
and to the requirements of the home market, and to make re- 
commendations from time to time with the object of increasing 
the home, production, both of pork and bacon. 

During the intervening period the members of the Council 
have met repeatedly, and a vast amount of time and labour 
has been devoted to discussions of breeds and t3qpes, systems 
of litter testily, animal hygiene, veterinary inspection, and 
other kindred aspects of the subject. But, although such 
considerations are of a certain limited value and importance, 
they are all dependent upon, and entirely subsidiary to, the 
one great essential necessary to success, and that is a sound 
foundation on which to build. This cannot exist without some 
feeling of security that efficient pig production will yield a 
reasonable profit. 

The Council desires, therefore, to record its emphatic 
opinion that it is not justified in recommending any steps 
for the increase of pig production unless this first and most 
vital factor, which in its opinion dominates the whole situation, 
is given immediate precedence. 

Having carefully and anxiously explored every avenue 
likely to load to the greater and more continuous production 
of pigs, the Council can see one solution, and one only, likely 
to produce those beneficial results which its constitution was 
designed to secure. In the Coimcirs judgment that solution 
lies in ensuring that the pig producer is not from time to 
time placed at the mercy of foreign competitors and compelled 
to market his bacon pigs at a serious loss. 

This involves action by the British Government to regulate 
and control the import of foreign bacon and pig products, 
produced under economic conditions which have no coimterpart 
in this country. 

Germany has recently passed a law, the effect of which is 
so to raise import duties as virtually to prohibit the importa- 

2 r2 
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tion of meat supplies. Any such restriction of imports means 
that an ever-increasing volume of foreign products will be 
sent to this coimtry as being virtually the only free dumping 
groimd whore every foreign nation is permitted to dominate 
our home market. 

In the Councirs judgment it is vital that the Government 
should not wait until these further threatened dangers are 
actually upon the country, but should move to secure the 
immediate increase of home-produced supplies of pigs by a 
reasoned and equitable system of control or restriction of 
foreign imports of bacon and pig products. 

Hitherto the loss sustained by farmers in marketing cereals 
and potatoes has been one of the most potent causes of the 
agricultural depression from which we are now suffering. 
The course now recommended would provide English farmers 
with a sure and certain means of utilizing their grain, and 
of turning it to direct profit. 

This Coimcil has already expressed its opinion that it is 
only in the bacon trade that expansion can be looked for in 
the industry,* and has also given the Miirister its considered 
estimate of the increase in employment possible by the 
establishment of a flourishing bacon industry.f The Council 
is of opinion that the measures now being urged on the 
Minister will not be to the detriment of the consumer, and 
that they are absolutely essential not only to the expansion 
of pig production, but even to its continued existence as an 
important section of the agricultural industry. The well-beiixg 
of the pig industry is of vital importance to the whole agri- 
cultural community. It is hopeless to expect to set the industry 
on its feet and materially increase production until confidence 
has been established and the farmer convinced that he can 
have some reasonable expectation of a retuna for his enterprise 
and capital outlay. The Couiacil, therefore, most respectfully 
urges the Minister to reconsider this question, and at once 
initiate those measures which, in the Councirs view, coiwtitute 
the only means of averting a disaster to that section of the 
agricultural industry with which the Comicil is dealing, a 
disaster which would inevitably react on the whole. 

FOLKESTONE, Chairman, 
May 21, 1930. 


♦ Marketing: Leaflet No. 16, pp. 4 and 5. 
t Ibid, p. 8. 
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AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1930 

Acreage under Crops and Crass and Numbers of Live Stock on 
Holdings above One Acre in extent in Knoland and Wales as 
Returned by Occuiters on June 4, 1930. 

{The figures for 1930 are subject to revision,) 

CROPS AND GRASS 


Distribution 

1930 

1929 

Inci*ei 

[ISO 

Docro 

taso 


Acres 

Acres 

Acres 

Per 

A ores 

Per 

Total Acreage 
under all Crops 
and Grass 

26,379,000 

25,438,000 


cent. 

69,000 

cent. 

0.2 

♦Rough 

(jrRAZlNGS . . 

5,293,000 

6,283,000 

10,000 

0-2 

— 

— ■ 

Arable Land . . 

9,834.000 

9,948,000 

— 

— 

114,000 

M 

Permanent 
( Jrass : 

Foi* Hay 

.5,051,000 

4,696,000 

355,000 

7.(; 



Not for Hay 

10,494, (»00 

10,794.000 


— 

300,0(J0 

2.8 

Total 

15,545,000 

1.5,490,000 

55,000 

04 

— 


WJioat . . 

1,. 346, 000 

1 

1,330,000 

16,000 

12 


— 

Barloy . . 

1,026,000 

1,120.000 



94.000 

8.4 

Oats 

1.773,(«(0 

l,8r)4,00(» 



j 81,0(50 

4.4 

iVliX(*d Corn 

131.300 

140,400 

— 


1 9,100 

6.5 

Rye 

44,300 

34,400 

9,900 

28.8 


— 

Beans, harvostotl 
as corn 

162,200 

144,400 

17,800 

123 



Hiwis, piekoil or 
cut green 

1 3,50(‘ 

12,000 

900 

71 



Poas, harvested 
as com 

79,500 

78,600 

000 

M 



Peas, picked or 
cut green 

.56,200 

53,900 

2,300 

43 



Pot*'«too.s 

422,600 

518,800 

— 

— 

06,200 

18-5 

Turnips & Swodos 

671,3(50 

699,400 

— 

- 

28,n»o 

40 

Mangold 

288,500 

299,200 

— 


10,700 

3.6 

Sugar Bwt 

34;i.70o 

229,900 

116,800 

50.8 



Cabbage for fod- 
der, Kold - rabi 
and Rape 

i:m,3oo 

124,700 

9,600 

7-7 



Vetches or Tares 

74,600 

07,900 

6,700 

9.9 


— 

Lueorno . . 

39,800 

35,800 

4,000 

11.2 

— 

— 

Mustard for sin^d 

26,000 

23,100 

2,900 

12.6 

- 

— 

Cabbage for 
human c o n- 
sumption 

30,800 

32,400 



1,600 

4.9 

Brussels sprouts 

26,500 

26,700 

— 

— 

200 

0.7 

Cauliflower or 

Brocoli 

14,900 

13.900 

1,000 

72 



— 

Carrots . , 

9,100 

10,300 



1,200 

117 


Mountain, Heath, Moor, Down and other rough land used for grazing. 







610 


Agrtcultural Returns, 1930. 


[Sept., 


Crops and Grass —corUinued. 


Distribution 

1930 

1929 

Increase 



Acres 

Acres 

Acres 

Per 


Per 





cent. 


cent. 

Onions . . 

2,000 

2,400 




16.7 

Celery . . 

6,400 

5,600 

800 

14.3 

— 

— 

Rhubarb 

7,700 

7,200 

500 

6.9 

— 

— 

Linseed . . 

4,000 

3,100 

900 

29.0 

— 

— 

Hops 

20,000 

24,000 



4,000 

16..7 

Small Fruit 

66,200 

64,900 

1,300 

2.0 

— 

— 

Orchards 

247,000 

248,400 

— 


1,400 

0.6 

Clover and Ro- 







tation (irRASSRS: 







For Hay 

1,694,000 

1,524,000 

70,000 

4.6 

— 

— 

Nor for Hay . . 

830,000 

845,000 

— 

— 

15,000 

1.8 

Total 

2,424,000 

2,369,000 

5.5,000 

23 



Bare Fallow . . 

294,800 

325,400 

-- 


30,600 

9.4 


The area oov'orod ];y tlio annual returns made as on Juno 4, 1930, by 
ocoiipiors of at?i*u' 111 t. lira! holdings oxcooding oiio iamo in i^xtont in 
PJngland and Wales is 30,072,000 acres, rovealin:’: a ni^t loss of agii- 
cultural lainl of 49,000 acres since June, 1929. I'iie area roturneKl as 
under crops and jionuanent grass is 25,379,000 acres, or 59,000 acres 
less than in 1929, while the acreage of rough grazings is 5,293,000 acres, 
which sliows an increase of 10,000 acres. The arable acreage returned 
was 9,834.000 acu’cs, and while this acreage shows a further reduction 
of 114,000 since Ir.st year, tlu' decrease was ayiprcciably less than that 
shown in any of the three ])receding years. Then^ was again an increase 
in the aioa under pennanont grass which, at 15,545,000 acres, was 

55.000 acres rnoi o tlian in 1929. 

While the arcJile aro.a has thus continued to shrink the acreage left 
as bare fallow was also again less than in the jirevious year (the ri'diietion 
being 30,000 acres), so that the area n^turned as actually under crojis 
in June, 1930, other (han clov'or and i-otatitm grasses was 138,000 acres 
less than last year. 

Tlie area under corn cro])s (including beans and jx^as liarvostisi as 
corn) shows a reduction of 140,000 acres, a small increa^^e in the wheat 
and lyo acr(‘agos and in tiio an^as of beans ajid f>eas liar-vested for 
om Ixjing heavily outbalaiicod by reductions in the area under bai’ley, 
oat>H and mixed com. Potatoes and roots siiow a reduction in acreage 
of 96,000 acres and 39,000 acres respectively, while sugar beet shows 
a remarkable increase of 1 1 7,000 acres or over 6() per cent. The acreage 
under vegetables as a whole shows a decrease ; an addition to the 
acreage under small fruit is more than counterbalanced by a slightly 
heavier decrease in orchards, and the area under hops is less by about 

4.000 acres. 

Cereals. — The acreage under the ]jrincipal cereal crops — wheat, 
barley, oats and mixed corn — shows a net decrease of about 170,000 
acres, a small increase in the acreage under wheat being heavily 
discounted by reductions in the acreage under the other three crops. 
The area under wheat was 1,346,000 acres, or 16,000 acres (1*2 per 
cent.) larger than in 1929, a small but welcome increase in view of the 
groat shrinkage of the area under this crop in the last ten years. More 
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than lialf of the counties returned increased acreages under this crop, 
and these wore mainly in the North liastern, Eastern, East Midland 
and the two northern divisions. Norfolk returned nearly 5,000 acres 
more than in 1929, and Lincolnshire a net increase of nearly 3,000 
aci’os. There was a reduction of 1 ,400 acres in tlio East Riding, but an 
increase amounting to 5,800 acres in the other two Ridings. 

The barley acreage, wliicli shrank by 05,000 acres last year, showt^d 
a further .substantial reduction of 94,000 acres (8*4 per cent.) and at 

1.020.000 acres was the smallest area ever recorded. The decrease was 
general throughout the countiy, no county of iiuporlance in i-egard to 
this crop recording any increase. The Norfolk barley ai-ea was reduced 
by 13,000 acres, tb<^ Wirkslnro area by 9,000 acres, and tlio Lincolnshire 
area by 10,000 acres, while Essex and Suffolk returned acreages which 
were smaller by 7,000 acres and 11,000 acres respectively. Tlio incivaso 
of 92,000 acres shown in the acreage iindc*r oats last yt>ar was almost 
eliminated by a reduction of 81,000 acr(3S (4*4 per cent.) this year, tJie 
total acreage returned under oats being 1,773,000 acres. Prae-tically 
every county m England and one-half of the W elsh counties returned 
smaller acre<\gos than in 1929, the iioavie.st refluctions being 8,000 
acms in Norfolk, 5,000 acres in Lancashire, while the three Ridings of 
Yorksliire together lost 17.000 acres. 

'riio area under mixed corn was 131,000 acres, which, although 

9.000 acres h3.ss than in 1929, w’as still above the acreage of this crop 
for any othi'r year sinci^ 1924. Nearly one-half of the acreage under 
this cro]) is in the South-WVstern division which mturned a small 
iiH*reasc of over 1,000 acics. Otheiwise decToases were geiu'ral jiractiocvlly 
throughout tJu* country. 

There was again an iniuxaso in the area und(*r rye, which at 44,000 
acres \Nas 10,000 acres more** than in 1929. AVhilo almost every county 
contributed to this increase, the most notable addition was 1,500 acr(»s 
in Nottingham. 

Beans and The total aiva under ben, ns was 176,000 acres, 

and was larger than that of 1929 by about 19,000 aci'os (12*0 per cent.). 
The me, lease was mainly in tlie area to bo harvested as corn, wliieli 
was 162,000 acres, or 18,0(K) acres inon* than in 1929. Larger aci’eagos 
uiidiT tiiis cro]) were returned by pra<*tically all counties except in the 
Northern and South -Wtvstern Divisions, wbei*o decreases were general. 
Beans to be picked grei^n were grown on 13,000 acn^s, an increase of 

1.000 acpt's (7*1 per cent.) compai*od with the area returned in 1929. 
The acreage uiuler peas again sliowed an inci*ease although rather le,ss 
than that of last \oar. The total acreage was 136,000, the increase 
being 3,000 aci*es, mainlj^ in the area to be picked green, whicli was 

50.000 acres, or 2,300 acres more than in 1929. The area to be harvested 
as corn was 79,000 acres, or 900 acres larger than in 1929. 

Potatoes . — The acreage returned as under potatoes was 423,000 aci*es, 
which was 90,000 acres (18*5 per cent.) less than in 1929, and is the 
smallest acreage imder tliis crop since 1910. \Vith one negligible excep- 
tion decreases were general in all coimtios. The heaviest reductions 
were in Lincolnshire which returned 24,000 acres less than in 1929, 
Yorkshire with 11,000 acms loss, and Lancashire and the Isle of £13" 
with 6,000 acres and 7,000 acres respectively loss than in 1929, 

Svgar Beet . — An increase of 117,000 acres (50*8 per cent.) in the 
area under sugar beet has bixiught the acreage to 347,000 acres. Except 
for trifling decreases in three northern counties and one in Wales 
increases were general throughout the country. The bulk of the increwe 
was shown in the Eastern and North-Eastern divisions which between 
them returned 93,000 acres more than in 1920. The largest coimty 
increases were 28,000 acres in Lincolnshire : 21,000 acres in Norfolk ; 
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13,000 aoms in Suffolk : and 12,000 acres in the Isle of Ely. Outside 
these two divisions the most important increase was that of 5,000 
acres in Salop. 

Fodier Boots . — The area under turnips and swckIcjs was further 
reduced by 28,000 acres (4 per cent.) to 671,000 acres. Except in the 
Nortli- Western division where the majorities of counties showed an 
increase, smaller acroaj?es wore general almost throughout the country, 
the largest decrease being that of 6,000 acres in Norfolk. The very 
small increase shown in the area imder mangolds in 1929 was not 
maintained and the area of 288,000 acres returned this year is 11,000 
acres or 3*6 per cent, smaller than in 1929. The counties showing the 
greatest decreases were Yorkshire 1,300 acres, Salop 1,030 acres and 
Norfolk 1,415 acres. 

Vegetables. — The majority of vegetables were grown on reduccMl 
areas, the most notal)lo exceptions being cauliflower and broccoli 
which show an increase of 1,000 acres to 14,900 acres, while the acreages 
of celery and rhubarb were increased by 800 acres to 6,400 acres and 
by 600 acres to 7,700 acres respectively. Cabbage for human consumption 
was grown on 30,800 acres or 1,600 acras loss than in 1929, while the 
area imder brussels sprouts at 26,500 was only very little less than 
in the previous year. The acreage of onions was reduced by 400 acres 
and that of carrots by 1,200 acres. 

Other Crops . — There were increases in the acreages of fodrlcr cabbage, 
kohl-rabi and rape, the total area under these crops being 134,300 acres, 
or 9,600 acres larger than in 1929. Vetches, lucerne and mustard for 
seed were also grown on increased acreages, the additions being 6,700 
acres, 4,000 acres and 2,000 acres, respectively. The hop acreage 
shows a reduction of 4,000 acres or nearly 17 per cent., the area rotulrnod 
being 20,000 acres. 

-While the total acreage of orchard and small fruit remains 
little changed in extent as compared with last year, there was a loss 
in the orchard acreage of 1,400 acres which was almost counterbalanced 
by an increase of 1 ,300 acres in the area under small fruit. The principal 
variations in orchard acreages were increases of 901 acres in Kent 
and 648 acres in Hereford, while decreases wei^ jecordod of 690 acres, 
572 «wjres and 663 acres in Devon, Somersi't and Gloucester, respectively. 
Most counties contributed to the increase in the acreage of small fniit, 
the ]arg€)st additions being 334 acres in Lines (Holland), 186 acres in 
Essex and 161 acres in Kent. 

Clover and Botation Grasses and Meadow Hay . — ^The total acreage 
returned as under clover and rotation grasses was 2,424,000 acres, 
which is 56,000 acres more than in 1929. The proportion of this acreage 
returned as intended for hay is 1,594,000 acres, an area larger by 
70,000 acres than that contributing to the hay liarvest of 1929. The 
acreage of meadow hay was returned as 5,051,000 acres, or 366,000 
acres more tlian in the previous year, and the total area, tliorefore, 
from which the hay crop of 1 930 will bo taken is 6,645,000 acres, showing 
an increase of 426,000 acres on that of 1929. 

Bare Fallow . — ^The favourable conditions which existed for cultivation 
in 1928 were again prevalent in 1929, and the large decrease in the 
area left for bare fallow in the previous year was followed by a further 
reduction of some 30,600 acres. The total acreage returned this year 
was 294,800 acres, the smallest area recorded since 1912. 

LIVE STOCK 

The numbers of live stock on agricultural holdings on June 4, 1930, 
again showed reductions as compared with the previous year, with 
the exception of sheep, which showed an increase of 1*4 per cent. 
The reductions in the case of cattle and pigs were 1.9 per cent, and 
2*0 per cent, respectively, against 1 per cent, and 20 per cent, in 1929, 
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while the decrease in the number of horses, at 3*8 per cent., was tlie 
same as that shown last year. 

CATTT.E. 



1930 

1929 

Increase 

Deere 

aso 


No, 

No. 

No. 

Per 

cent. 

No. 

Per 

cent. 

Cows and Heifers 
in milk 

2,028,600 

2,064,100 



25,600 

12 

Cows in Calf, but/ 
not in milk 

289,000 

293,700 



4,700 

1.6 

Heifers in Calf , . 

352,500 

364,800 

— 

— 

12,300 

3*4 

Other Cattle - 
Two years and 
above. . 

972,900 

999,200 



26,300 

2.6 

One year and 
under two . . 

1,116,700 

1,143,600 



26,900 

24 

Under one year 

1,086,300 

1,102,200 


— 

15,900 

14 

ToTAn OF Cattle 

5,846,000 

5,957,600 

— 

— 

111,600 

19 


Tile total decrease Jii the luiinbor ot cattle wavS 111, (>00. As was the 
case last year, the falling: off was relatively least in the dairy herd as 
a whole, the reduction of 25,500 in the number of cows and heifers in 
milk ro])i‘esenting a loss of 1'2 i>er cent, and that of 4,700 in the cast} 
of cows in calf, but not in milk, a loss of 1*6 per cent. Heifers in calf, 
on the other hand, showed a reduction of 12,300, or 3*4 j>or cent., the 
decrease in this class })eing relatively the heaviest among the various 
cl/isses of cattle. 

The reduction in tho numbers of other cattle varied from 1*1 per 
cent, in the casf> of those uud<‘r one year, wliich woie fewer by 15,000 
tJiaii in 1920, to 2*() pen* cent, in tho case of those two years olil and 
al>ovo wliich w'cm reduced by 26,300. Tho reduction in the number 
of other <'attle bctw'een one and tw»> yearn ohl wits 2lh900 or 2*4 per 
cent. Tiie number of dairy cattle in Wales showed an increase, but 
throughout Knglaiid tlu're wc're fervor in the great majority of the 
counties, small increases being returned by a few counties, notably 
Devon, Norfolk, and in most of the northern (jountios. As mgards 
other cattle, ilecroases wore showm by tho majority of counties, excel >t 
in the South-Western division, in the number of cattle under one 
year old, and tw^o years and over, while in tho case of cattle between 
one ami two years old the South-Kastern division and tho West Midland 
and South-Western divisions returned increased numbers. 


SincKP 



1930 

1929 

Increase 

Decrease 





Per 


Per 


No. 

No. 

No. 

cent. 

No. 

cent. 

Ewes kept for 
Breeding 

Other Sheep - 

6,806,000 

6.717,300 

88,700 

13 

— 

— 

One year and 
above . . 

2,463,300 

2,454,000 





700 

•03 

Under one year 

7,069,300 

6,934,200 

135,100 

1.9 

— 

— 

TOTAh OF SlIBBF 

16,328,600 

16,105,60(1 

223,100 

J.4 

■ 

a 
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The reductions of 673,000 and 294,000 in the number of sheep which 
occiu’red in 1928 and 1929 were followed in 1930 by an inciease of 
223,100. The number of breeding ewes showed an increase of 88,700, 
or 1*3 per cent., in contrast to a reduction of 129,700 in 1929. The 
niunber of other sheep was practically unchanged in regard to tiiose 
one year old and above, but in the c^se of sheep under one year there 
was an increase of 135,100, or 1*9 per cent. The increase in tlio number 
of breeding ewes was mainly confined to the Northern and Western 
divisions of the coimtry and to Wales, where most of the counties 
returned larger numbers, but in the North-Eastern, Eastern, East 
Midland and South-Eastern divisions the number of breeding ewes 
showed a decrease. The increase in the number of sheep under one 
year old was distributed over much the same areas as in the case of 
breeding ewes, but in the case of sheof) one year old and above the 
North-Western division and North Wales shared in tlie decrease 
shown in this class of sheep. 

Pios 



1930 

1929 

Incret 

\se 

Dt^cro 

ase 


No. 

No. 

No. 

Per 

cent. 

No. 

Per 

cent. 

Sows kept for 
Breefling 

315,000 


7,900 

2.6 


^ 

Other pigs 

1,990,700 

2,069,400 

— 

— 

68,700 

33 

Total of Pigs . . 



— 

— 

60,800 

26 


The total number of pigs returned on June 4 again showed a reductKiii 
from that of the previous year, but the decrease which was 09,800, 
or 2*6 per cent., was small compared with the reduction of 004,500, 
or 20 per cent., shown in 1929. There w’^as an increase in tlie number 
of breeding sows, which were 7,900, or 2*0 per cent, more than in th(^ 
previous year, while the number of other jiigs showed a docreaso of 
68,700, or 3*3 per cent. Tliere were increases in both classes of pigs 
in the Northern and North-Wostom divisions and in Wales, and 
while net increases were shown in the number of breeding sows in the 
North-Eastern, West Midland and South-Western divisions the 
remainder of the country returned fewer. 


Horses 



1930 

1929 

Increase 

Decrease 

Horses used for 

No. 

No. 

No. 

Per 

cent. 

No. 

Per 

cent. 

Agricultural 
purposes (in- 

cluding Mares 
for Breeding) . . 

682,600 

706,800 



24,200 

3-4 

Unbroken Horses 
(including 
Stallions) : — 

One year and 
above 

89,300 

92,100 



2,900 

30 

Under one year 

37,900 

37,600 

300 

0-8 

— 

— 

Other Horses . . 

151,300 

162,800 


B 

11,500 

71 

Total of Horses 

961,100 

999,300 

|g| 

■ 

38,200 

3*8 
















1930.] 


AGRIOUtTtTBAL RbTXJBNS, 1930. 


616 


The total number of hordes on agricultural holdingn continuo8 to 
decline, the reduction of 38,200 (or 3*8 per cent.) shown this year 
being relatively erjui valent to that recorded in 1929. The number of 
horses used for agricultural purfioses (including mares for breeding) 
declined by 24,200, a figure which does not differ substantially from 
the reduction in this class shown last year, and while there was a 
reduction of 2,800 in the number of unbroken horses one year and 
above, the number of foals is very little different from that returned 
last year. The decline in the number of foals which has slackened in 
the last few years has apparently been checked. 

Aghicultukai. Workers 



1930 

1929 

Incroi 

ELSO 

Deere 

•ose 

Kogulnr Male 

Workers : ■ - 

No. 

No. 

No. 

Per 

cent. 

No. 

Per 

cent. 

21 years old and 
f)ver . . 

445,500 

451,700 



6,200 

1-4 

ITnfler 21 years 
old ‘ .. 

118,800 

125,300 

- 

— 

6,500 

5*2 

Total 

664,300 

677,000 


— 

12,700 

2*2 

Casual Male 
A\'orkei*s ; 

21 years old and 
ov^or . . 

09.800 

79,600 



0,800 

12*3 

Ihider 21 years 
old . . 

10,700 

11,300 

— 

-- 

600 

5-3 

Total 

80,500 

90,900 



10,400 

11*4 

Total Male 
Workers, RK(i- 
VLAR & Casual 

644,800 

667,900 





23,100 

3 6 

WomfHi aiK 1 ( h rls; 

H^itriilar Workeis 

65.400 

67,000 



1,600 

2-4 

C’asual Workers 

31,600 

35,400 

— 

— 

3,800 

10*7 

Total 

97,000 

102,400 

— 

— 

5,400 

5-3 

Totai. Workers 
ALL Classes , . 

741,800 

770,300 


— 

28,500 

3-7 


The total number of agricultural workers showed a reduction of 
28,500, or nearly 4 per cent., to which all classes contributed. Pro- 
portionately the smallest decrease was in regular male adult workers, 
which amoimted to 0,200, or about I J |>er cent. The number of casual 
male adult workers on the other hand declined by 9,800, or over 
12 per cent., and of casual female workers by 3,800, or nearly 11 j>er 
cent. 

HOPS 

Acreage of Hops, — Preliminary statement compiled from the returns 
coUe<»ted on June 4, 1930, showing the acreage under Hops in e«^.h 
Coimty of England in which Hops were grown, with a comparative 
statement for the years 1929 and 1928. 
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Counties, &c. 

1930 

1929 

1928 


Acres 

Acres 

Acres 

/East 

2,650 

3,310 

3,280 

Mid 

3,610 

4,900 

4,040 

Kont . . WoaliJ 

6,510 

6,660 

6,580 

VTotal, Kent 

11,770 

14,870 

14,800 

Hants 

870 

1,010 

900 

Hereford 

3,600 

3,860 

3,780 

Surrey 

140 

160 

160 

Sussex 

1,700 

2,140 

2.150 

Worcester , . 

1,730 

1,810 

1,790 

Other Counties 

70 

130 

130 

Total 

19,970 

23,980 

23,800 


SEPTEMBER ON THE FARM 

William Lawson, M.B.E., N.D.A., N.D.D., 

Director of Agriculture for West Sussex. 

Rotation of Crops. — In the normal four-course rotation, the 
land after a wheat crop is subjected to cleaning and tilling 
operations to destroy weeds and to improve the physical 
condition of the soil. In most cases, a root or other cleaning 
crop is taken in what may be described as the cleaning year 
of the rotation ; this may be potatoes, which are grown for 
their cash value as well as the opportunity they afford for 
cleaning the land ; in other cases sugar beet is cultivated for 
a like purpose, and has an advantage over potatoes in that 
the tops are of considerable value as stock food and, when fed 
off on the land, improve its manurial condition. Where man- 
golds are grown the roots are usually carted off, but the tops 
remain and are of considerable manurial value, especially 
when evenly spread and ploughed imder in a fairly fresh 
condition. The grower of potatoes, sugar beet or mangolds 
manures the land with farmyard manure and a complete 
dressing of mineral manures to ensure the most profitable 
return from these crops ; in each case there is a manurial 
residue which should benefit succeeding crops. The two- 
fold object of the clemiing year is thus obtained. 

An area approximately equal to that devoted to potatoeii, 
sugar beet and mangolds is sown with turnips, swedes, cabbage, 
keJe or rape. The great bulk of this produce is fed off on the 
land by sheep. In many cases the swedes, turnips mid rape 
are grown without farmyard manure, but with such mineral 
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manures as circumstances demand. The supply of farmyard 
manure may not extend to the whole area imder roots, and 
the fields may be so far removed from yards and buildings 
where the manure is made as to make it impracticable for the 
manure to be carted to them. In these cases the aim is 
to provide a cleaning crop, a food for stock and a means of 
improving the manurial condition of the land by the residues 
from the sheep. On the lighter and poorer soils great stress 
is laid on the last-named benefit, and a failure of the root 
crop is not regarded so seriously from the point of view of 
the shortage of stock food as the insufficient manurial dressing 
which is a consequence and which affects the cropping capacity 
of the land for a whole rotation. 

In favourable circumstances some of the area cleared of 
roots can bo sown with autumn-sown wheat, and this 
is often advantageous in that it ensures a better 
crop of grain than might be obtained from a spring- 
sown crop. On the other hand an autumn-sown grain 
crop is less suited as a “ nurse ’’ for seeds of clovers and grasses. 
The major portion of the root area is devoted to spring- 
sown grain crops in the following year, and in this crop the 
seeds foi the clover and hay crop are sown. 

The spring-sown grain crop is a weak link in the rotation. 
The growth of barley of good malting quality may provide 
remimerative returns, and there are conditions under which 
this may be the pivotal crop, yet the greater area is devoted 
to oats or barley of feeding quality only, and such crops 
seldom yield sufficiently well to pay for the direct cost of 
their cultivation as well as the beneficial cultivations and 
manurial residues from the previous cropping ; consequently 
succeeding crops must compensate for this deficiency. 

The hay crop in the rotation is varied in character ; in 
some cases red clover only is sown, or, alternately in the rota- 
tion, a mixture of trefoil and white clover is taken to avoid 
the too frequent use of red clover and the occurrence of clover 
sickness. One-year leys may also consist of a mixture of 
rye-grasses and clovers, and where the ley is to remain for 
more than one year a varied mixture of grasses and clovers 
is used. The hay crop is grown at a minimum of expenditure. 
The total return per acre may be of small value, but it is not 
unusual for the net returns to compare favourably with 
the other crops in the rotation, and the hay crop may be 
regarded as at least self-supporting. Its influence on the 
succeeding crop will depend on the extent to which clover. 
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andyin particular red clover, was a constituent. A pure 
red clover ley is an excellent preparation for a wheat crop. 
The presence of rye-grass is regarded as injurious to the wheat 
crop, and many farmers refuse to use rye-grass in their mixture 
or prefer to follow a r}^o-gra.ss mixture with oats rather than 
wheat. The reason would appear to be that the soil is insuffi- 
ciently supplied with nitrogen where rye-gross has pre- 
dominated, and what is present is used by soil organisms in 
breakiiig down the organic matter and not available for 
the early growth of the grain crop. Oats are affected as 
well as wheat, but the consequences seem less. There is need 
for experiment as to the amount and kind of manure which 
would counteract the effects produced by rye-grass mixtures. 

In a four-course rotation, using pure clover as a hay crop, 
practically the whole of the benefits due to the accumula- 
tion of organic matter are concentrated on the gra'n crop 
immediately following. Each cjrop in the rotation so far has 
contributed benefits to its successor, but this cannot be 
claimed for the grain mop which follows the clover. It is 
the climax and when it is harvested tlie whole procedure 
of preparing for another rotat’on has to begin over again. 
Rotations may })o lengthened or modified in various ways, 
but it is necessary to take into consideration the benefits 
an individual crop confers on its successors or its ability 
to utilize economically the benefits conferred by preceding 
crops. Wheat as usually grown does not confer benefits, 
but responds to beiu^fits handed down. 

Wheat. — Iiy spite of the low price obtained for wheat in 
recent times this crop is an important one to the arable farmer. 
A considerable area of the arable land in eastern and southern 
England is kept under the plough by the use of wheat as a 
pivotal crop. 

In preparing for wheat it is necessary to remember that 
wheat likes solid ground ; early ploughing and allowing the 
land to consolidate may partly account for the preference 
farmers have for a “stale"' furrow. Where ploughing is 
deferred the use of a furrow presser is a common feature 
in the Southern Comities, and Kent is noted for the practice 
of cartwheeling, which fulfils the same purpose as the furrow 
presser. Furrow pressing is most important on the lighter 
soils, both chalks and sands. The writer has seen a field on 
a light loamy soil where the only wheat that survived the 
winter was in the tracks of the wheels of a cart which crossed 
the field loaded with seed wheat at sowing time. When land 
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is furrow pressed the seed can be broadcast and is easily covered 
without harrowing the land down to a fine condition. On 
heavy soils pressing may do harm if the work is done when 
the soil is wet, and lack of surface drainage may severely 
injure the wheat during a wet period. 

The method of ploughing the land varies with the tyjDe 
of soil. Adequate surface drainage must be allowed for ; 
on the stiffest of clays the land is ploughed in narrow lands ’’ 
or “ stetches,” sometimes as nanow as eight feet or sufficient 
to enable a di*ill to take a width between the o{K)n furrows. 
On easier working laud, the width between the open furrows 
is made wider. With the more general use of tractors, the 
tendoucy has booTi to widen the space between the open 
furrows, with the result that in many cases the wheat has 
suffered. Water furrowing is often necessary even on light 
land. The skilful drawing of a few furrows across the slope of 
a field to convey surface water easily and quickly off the 
field makes a very material difference to the average 3 deld. 
These furrows not only take away surface water but they 
prevent the excessive washing down of material on sloping 
fields. 

There is a wide range of time during which wheat can be 
sown, from late September until (iiristmas and again in 
February, March, and even A])ril. On the poorest and wnttest 
of clay soils, and on land which is bare fallowed, late September 
sow ing is desirable ; the only real draw back to earlj" sow ing 
on such soils is that these ty]>e.s are often infested with slender 
foxtail grass, commonly called Idaek grass. This is a difficult 
weed to contend with, and whilst later sowing Avould allow of 
the destruction of the surface weeds which have germinated, 
such a delays would often be fatal to the seeding of the wheat. 
On most soils October and November are suitable months, 
and the middle of October is highly favoured. 

A farm foreman after 42 years’ experience on a medium 
loam in Sussex told the writer that all the outstanding crops 
ho could remember were drilled between October 15 and 20. 

The quantity of seed will varj’^ with the nature of the land 
axrd the time of sowing. Early sowing and a good tilth require 
less seed ; the range may be betw^een 2 and 4 bushels. 
Instances have been notic^ where by accident as small a 
quantity as one bushel has been sown, and where this was 
sown early the crop proved excellent. If it were possible to 
ensure the equal distribution of a small seeding and the growth 
of every seed, a single bushel of seed would be more than enough. 
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but with the drills at present in use and the heavy losses 
which take place between the sowing of the seed and the 
vigorous growth in April, it would not be safe to advise, 
generally, such small seedings. 

«»«»#* 

NOTES ON FEEDING STUFFS 

H. G. Sandebs, M.A., Ph.D., 

School of Agriculture, Cambridge, 

Home*Oro1im Foods. — the prices of their produce 
are low, farmers have to consider very carefully the question 
whether it will pay better to feed it to stock instead of 
selling it and buying in other feeding stuffs. Feeding of home- 
grown foods eliminates the expense of delivery and saves 
carting cake, so that the policy of making all the produce 
walk off the farm has much to recommend it. It is simply 
a question of price plus a realization of the limitations of the 
various foods. As to the former, figures based on the latest 
quotations are provided below these notes each month. In 
what follows, roots, silage, grass, etc., are omitted, since their 
general nature justifies the usual policy of consuming them 
on the farm that grows them. The difficulty of decision arises 
chiefly in the case of cereals and pulses, and, more rarely, 
with potatoes. 

It must always bo realized that a low price is not enough to 
make any food desirable : however low the price, money will 
still be wasted if animals are fed on unsuitable feeding stuffs. 
This aspect must be kept carefullj^ in mind, for with low ceiml 
prices farmers are apt to feed them unwisely, forgetting their 
low protein content. A generous provision of carbohydrate 
without an adequate allowance of protein is unsound policy, 
so that with classes of stock that require much of the latter 
— cows and growing animals — there is a relatively low limit 
to the amount of cereals that can be used. Fortunately, 
beans and peas are much richer in protein than cereals, and 
their addition to the mixture will help to balance it up ; 
nevertheless, their protein is not sufficiently high to warrant 
admixture with really large quantities of cereals. In many 
cases, therefore, it is more economical to purchase a certain 
amount of a really rich food, such as decorticated cotton seed 
meal or decorticated ground nut cake ; 1 lb. of either of 
these will balance up 3 lb. of cereals, whereas beans 
can only balance their own weight. 

For fattening cattle a large part of the ration may be home- 
grown if, but only if, a good allowance of hay is provided. 
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With straw and roots there will be a shortage of protein, 
and only by the use of bought, protein-rich concentrates can a 
ration containing much cereal be satisfactorily adjusted. 
As fattening proceeds, however, the extra food needed will 
be starchy material, and this is where cereals can be usefully 
employed. 

A fair proportion of cereals can also be included in rations 
for dairy cows, except for the highest yielders. Oats are good, 
but have not a high enough starch equivalent for the best 


PRICES OF ARTIFICIAL MANURES 



Average prices per ton during week 
ended August 0 

Description 

Bristol 

Hull 

i 

L’pool 1 London 

1 

1 

Cost per 
unit at 
London 


£ 8. 

£ 8. 

1 

£ 6 . ! £ 8 . 

8. d. 

Nitrate of soda (N. 16i%) . . . 

9 7d 

9 7d 

9 7d 9 7d 

12 1 

Nitro-chalk (N. 16*%) . . | 

Sulphate of ammonia:— 1* 

9 19cf 

9 19d 

9 19d 9 19d 

12 10 

Neutral (N, 20*6%) . . i 

10 2d 

10 2d 

10 2d 10 2d 

9 10 

•Calcium cyanamide (N. 20-6%) J 

9 66 

9 66 

9 Oe'i 9 6e 

9 0 

Kainit (Pot. 14%) . . , . x 

Potash salts (Pot. 30%) 

3 6 

2 19 

2 19 1 2 18 

4 2 

5 3 

4 18 

6 0 1 4 11 

3 0 

„ (Pot. 20%) 

3 16 

3 9 

3 8 13 6 

3 4 

Muriate of potash (Pot. 60%) 

9 17 

9 3 

9 2 1 8 12 

3 • 6 

Sulphate,, „ (Pot. 48%) 


11 6 


4 4 

Basic Slag (P.A. 16f %)|| 

2 13c 

2 3r 

. . ' 2 9c 

3 1 

„ (P.A. 14%)11 

2 7c 

1 16c 


3 2 

(P.A. no/o)ii 

Ground rock phosphate (P.A. 


1 9c 

1 9c' 


26-27i%)|| 

2 2a 

2 lOa 

2 6a: 2 7a 

1 9 

Superphosphate (S.F .A. 16%) 

3 11 


3 9:36 

4 2 

„ {8.P.A.13i%) 

3 6 

2 is 

3 3 ' 3 0 

4 4 

Bone meal (N.3}%, P.A.20i%) 
Steamed bone flour (N. 2%, 

8 16 


8 7 i 6 15 

. - 

P.A. 27i-29i%) . . ... 

5 176 

5 16/ 

6 10 4 7 

* • 


Pot,— Potash. ... , . 

• Prlooi are for not less than 0-ton lots, for doUvery during the month, at purrhawr s 
nearest railway station, unless otherwise stated. Unit values are calculated on carriage 
paid price. 

f Prices are for not less than 2-ton lots, net cash for prompt delivery f.o.r in town 
mmed, unless otherwlic stated. Unit values are oaloulated on f.o.r. price. ^ 

II Fineness 80% through standard sieve, a Prices for 6-ton lots f o.r. at makers works. 
b Itellvered (wlthha a liiulted area) at purchaser’s nearest railway station. 
e Prtm for 6-ton lots ; at Bristol, f.o.r. Bridgwater ; at Hull and Liverpool, f.o.r. neigh- 
l>oartng works, and at London f.o.r. depots in London district. 

d Pot lots m 4 tons and under 6 tons the price is is. per tor. extra and for lots of 2 tons 
.<and under 4 tons 58. ner ton extra. 

« Bellvered in t-ton lot at purchaser's nearest rall^^’ay station. 

/ Delivered Yorkshire stations. ^ 

2 s 
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milkers, and consequently tend to make thejmixture too 
bulky. Wheat and barley give heavy meals and tend to become 
pasty in the stomach, and consequently should be usedjvery 
moderately. There is a belief among practical men that 
barley tends to dry the milk up, but this has never been 
definitely proved. In general, if it is required to include the 
greatest possible amount of cereals in the ration it will be found 
better to add a little of the dearer, rather than much of the 
cheaper, purchased concentrates. 

For pigs it is common to use large quantities of barley meal 
and millers’ offals, and crushed wheat can be substituted for 
the latter if the price is low. A large proportion of the ration 
can be in the form of cereals, and the protein balance can be 
maintained by the addition of quite small quantities of fish 
meal, etc. Separated milk and whey are excellent for pigs, 
and it is well l^own that one of the mainstays of the Danish 
system of agriculture is the production of bacon from skimmed 
milk and cereals. With pigs, again, a lower proportion of 
protein can be included later on in the fattening period. In 
Denmark the ration used in pig testing stations for pigs 8 
weeks old contains about 30 per cent, of its nutrients in the 
form of skimmed milk and 70 per cent, as cereals, but as the 
pigs get older more cereals and less skimmed milk are used, 
and by the time of slaughter the percentages are 15 and 85 
respectively. 

A few years ago a comprehensive experiment was carried 
out at the Harper Adams Agricultural College by Crowther 
and Chalmers to ascertain what were the best home-grown 
foods for pigs. In all, 12 lots of 10 pigs each were included : 
they were between 10 and 16 weeks old at the beginning of the 
trial, and the experimental feeding was continued for 20 
weeks. The most striking result was the very beneficial 
effect of separated milk and whey ; the pigs receiving these 
averaged about 1^ lb. a day live weight increase over the whole 
period, as compared to about | lb. to 1 lb. for the other pens. 
If separated milk was included, a simple mixture of wheat and 
barley was satisfactory, and nothing was gained by adding oat, 
bean or pea meal to it. The experiment agreed with Danish 
practice in showing the great value of a ration consisting 
of cereals and separated milk. After the rations containing 
separated milk and whey (and there seemed littb to choose 
between these two) the most effective were mixtures containing 
cereals and beans or peas. This would be expected as tihe 
addition of pulses would help^to balance up the cereals. 
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Three of the pens were fed on cereals alone, and it was 
concluded that satisfactory rations could not be made up 
from them : the rations were all low in protein, containing 
less than 0.4 lb. per pig per day. As regards the particular 
cereals, oats were found to be definitely bad. Considerable 
difficulty was experienced in getting the pigs to clear them 
up, this difficulty being only overcome by thorough grinding 
of the oats. The live weight gain was disappointing. In view 
of the fact that the pig has no special means of dealing with 
fibre it is only to be expected that a husky grain like the oat 
would be bad, and its use for pigs can hardly ever be worth 
while. 

As regards the feeding of potatoes, some farmers have found 
during the last year or two that home consumption is the only 
way of getting rid of them. Their analysis shows 75 per cent, of 
water and 2 1 per cent, of carbohydrates ; in addition they contain 
a small proportion of protein-like substances, but these are 
mostly ammonia compounds of little nutritive value. Potatoes 
contain acrid substances which act as irritants in the body 
and may, if they are being fed in large quantities, cause scour- 
ing. They also increase the flow of saliva abnormally, and it 
can often be seen dripping in stringy threads from the mouth. 
A small proportion of a definite poison — solanine — ^is present, 
but the only real danger from this is when the potatoes are 
sprouting : the solanine is concentrated in the young sprouts 
(also, to a certain extent, when greening of tubers occurs), 
making them dangerous to eat. In view of the objectionable 
substances mentioned above it is better to cook, or at least 
to steep, potatoes before feeding : cooking is the best as it makes 
the starch more easily digestible (potato starch is in the form 
of characteristically large grains). In the stomach, potatoes 
ferment readily and tend to produce much gas. 

Potatoes should be introduce very gradually into the ration, 
and should never be fed above a certain amount. Cattle have 
been fed successfully with as much as 50 lb. a day, and can 
deal with them in their raw state rather better than other 
stock. Milking oows should not receive so much, and ^5 lb. 
should be regarded as the limit, especially as they tend to pro- 
duce butter of poor flavour. In substituting potatoes for 
mangolds it must be remembered that their starch equivrdent 
is more than twice as high as that of mangolds. Sheep may be 
given 2 or 3 lb. a day, Wt no more. For horses it is generally 
recommmded timt 6 lb. a day should be about the maximum, 

2s2 
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Cost of 


Price 






Price 

rial 

food 

Starch 

}x*r 

Price 

Pro- 

Description 

Price tier or. 

per 

value 

V 

alue 

oquiv. 

unit 

[)or lb. 

tein 



1 

ton 

per 

per 

per 

Stan h 

starch 

equiv. 






1 

on 

ton 

100 Ib. 

equiv. 

cquiv. 



p. d. 

lb. 

£ 

M. 

£ 

s. 

£ 

B. 


s. 

d 

d. 

% 

Wheat, British 



s 

5 

0 

11 

7 

14 

72 

.3 


M6 

9*6 

Barley, British feeding 


— 

0 

10 

0 

9 

6 

1 

71 

1 

8 

0*89 

6*2 

„ Danubiaii 

18 0 

400 

,■) 

0* 

0 

9 

4 

11 

71 

1 

3 

0'67 

6*2 

„ Persian 

17 0 


5 

0 

0 

9 

4 

11 

71 

1 

3 

0 67 

6*2 

„ Kusfiian 

18 9 


5 

5 

0 

9 

4 

16 

71 

1 

5 

0 76 

6*2 

Oats, English, white . . 

— 

— 

0 

6 

0 

10 

5 

15 

60 

1 

11 

1-03 

7*6 

„ „ black and grey 

— 

1 __ 

f) 

ir>t 

0 

10 

5 

5 

60 

1 

9 

094 

7*6 

„ Ai:geiitme 

16 0 

320 

,*> 

10 

0 

JO 

.5 

0 

60 

1 

8 

OH9 

7*6 

„ Chilian 

16 0 


.I 

12 

0 

10 

5 

2 

60 

1 

8 

0'H9 

7*6 

„ German 

20 6 


7 

3 

0 

10 

6 

13 

60 

.> 

3 

1.20 

7*6 

Maize, Argentine 

32 3 

480 

7 

10 

0 

9 

7 

1 

81 

i 

9 

0 94 

6*8 

„ South African . . 

30 6 


7 

2 

0 

9 

6 

13 

81 

1 

8 

0-89 

6*8 

Peas, Japanese 

- 

— 

I."> 

1.3 <5 

1 

0 

14 

16 

69 

4 

3 

2.28 

18 

Dari 

— 


8 

0 

0 

11 

7 

9 

74 

2 

0 

1*07 

7*2 

Milling offals — 














Bran, British 

— 

-- 

1 

10 

1 

0 

3 

10 

42 

1 

8 

0-89 

10 

„ broad 

— 

— 

4 

16 

1 

0 

3 

15 

42 

1 

9 

0 94 

10 

Middlings, fine, imported . . 

__ 

— 

5 

16 

0 

16 

4 

19 

69 

1 

5 

0-76 

12 

„ coarse, British . . 

— 

— 

5 

10 

0 

16 

4 

14 

68 

1 

7 

0-85 

11 

PoUakla, imported . . 

— 

— 

4 

17 

1 

0 

3 

17 

60 

1 

3 

0-67 

11 

Meal, barley 

— 

— 

7 

0 

0 

9 

6 

11 

71 

1 

10 

0*98 

6*2 

„ maize 

— 



7 

15 

0 

9 

7 

6 

81 

1 

10 

0-98 

6*8 

„ „ South African . . 

— 

— 

6 

5 

0 

9 

6 

16 

81 

1 

? 

0-76 

6*8 

„ M germ 

— 

— 

6 

10 

0 

14 

5 

16 

86 

1 

4 

0 71 

10 

„ locust bean 

— 

— 

7 

10 

0 

7 

7 

3 

71 

2 

0 

107 

3*6 

„ bean 

— 

— 

10 

16 

1 

4 

9 

11 

66 

2 

11 

1*66 

1 20 

„ fish 

— 

— 

IH 

0 

3 

1 

14 

19 

53 

6 

8 

3-04 

48 

Maize, cooked flaked . . 

— 



8 

17 

0 

9 

^ 8 

8 

83 

2 

0 

1*07 

8*6 

„ gluten feed 

— 

— 

6 

15 

0 

19 

5 

16 

76 

1 

6 

0*80 

19 

Linseed cake, English, 12% oil 

— 

— 

10 

5 

1 

8 

8 

17 

74 

2 

6 

1*29 

25 

9t »> ft >t 

— 

— 

9 

10 

1 

8 

8 

2 

74 

2 

2 

M6 

26 

ft » »» »» 

— 

— 

9 

6 

1 

8 

7 

17 

74 

2 

1 

M2 

26 

Soya bean cake, 5^% oil . . 

— 

— 

8 

12* 

1 

19 

6 

13 

69 

1 

11 

103 

36 

Cottonseed cake — 














„ „ English, 4J% oil 

- 

— 

4 

15 

1 

6 

3 

9 

42 

1 

8 

i 0*89 

17 

„ „ Egyptian, 4i%„ 

— 

— 

4 

7 

, 1 

6 

3 

1 

42 

1 

6 

0-76 

17 

Ground-nut cedwe, 6-7% oil . . 

— 

— 

6 

lot 

1 1 

6 

6 

4 

67 

1 

10 

0-98 

27 j 

Decorticated ground-nut cake, 

1 












6-7% oil 

1 

— 

7 

16t 

2 

0 

6 

16 

73 

1 

7 

0*86 

41 

Palm kernel cake, 4}-5^% „ 

— 

— 

6 

6t 

0 

17 

4 

8 

76 

1 

2 

0*62 

17 

„ „ „meal,4i% „ 

— 

— 

6 

16t 

0 

17 

4 

18 

76 

1 

4 

0-71 

17 

„ „ meal 1-2% oil .. 

— 

— 

6 

Of 

0 

17 

4 

3 

71 

1 

2 

0*62 

17 

Feeding treacle 

— 1 

1 — 

6 

7 

0 

8 

6 

19 

51 

2 

4 

1*26 

2*7 

Brewers’ grains, dried ale 

— 1 

1 — 

4 

16 

0 

17 

3 

18 

48 

1 

7 

0*85 

13 

,, ,, ,, porter . . 

— i 

— 

4 

5 

0 

17 

3 

8 

48 

1 

5 

0*76 

13 




6 

b§ 

1 1 

5 

4 

16 

43 

2 

3 

1*20 



* At Bristol. t At Hull. § At Liverpool. 

Kotb.— T he prices quoted above represent the average prices at which actual wholesale transactions have taken 
place in London, unless otherwise stated, and refer to the price ex mill or store. The prices were current at the end of 
July and are, as a rule, considerably lower than the prices at local country markets, the dUferenoe being due to 
carriage and dealers* oommisslon. Buyers can, however, easily compare the relative values of the feeding stuffs on offer 
at their local auirket by the method of calculation used in these notes. Thus, if palm kernel cake is offered lo^ly at 
£7 per ton. then since Its manurial value is 178. per ton as shown above, the food value per ton is £0 ds. IMvioing 
this figure by 76, the starch equivalent of palm kernel cake as given in the table, the cost per unit of starch equivalent 
is Is. 8d. lUvidlitg tiffs .again by 22*4, the number of pounds of starch equivalent In 1 unit, the cost per lb. of 
starch equivalent is 0‘89d. A similar calculation will show rho relative cost per lb. of stamh equivident of other feeding 
stuffs on the same local market. From the results of such calculation a buyer can determine which feeding stuff gives hh» 
the best value at the prices quoted on his own markets. The figures dven in the table under the heading tmmm 
value i)er ton are calculated on the basis of the following unit prices N., 9s. Od. ; P^Oa, 2s. lOd. : Kj 0, 8s. Od. | 

1 
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but in one American inquiry no harm resulted from giving horses 
as much as 17| lb. 

Pigs seem to provide the best outlet if potatoes must be 
used on the farm, and during the past year they have figured 
widely in pig rations. For young pigs they are not suitable 
because of the possible risk of their rather “ unsafe ” com- 
ponents, and also because they are too starchy for growing 


Fann Values. — ^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calculations are as follow : — 



Starch 

Protein 

Per 


equivalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ B. 

Barley (imported) 

71 

6'2 

5 2 

Maize 

81 

S-8 

7 6 

Decorticated ground nut cake . . 

73 

410 

7 16 

„ cotton cake 

71 

340 

8 10 


(Add lOa. per ton, in ea^h case, for carriage.) 

The cost per unit starch equivalent works out at 1’64 
shillings, and per unit protein equivalent, 1*45 shillings. An 
explanation of the method of calculation employed is given 
in the Report of the Departmental Committee on Rationing 
of Dairy Cows.* 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended should 
be applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1929, issue of the Ministry's 


Journal.) 


Farm Values. 


Cbofs 


Starch 

equivalent 

Protein 

equivalent 

i Foo(i value 
! per ton, on 
farm 



i Per cent. 

Per cent. 

£ 

s. 

Wheat . . 


72 


6 

12 

Oats 


60 

7-6 

6 

9 

Barley . . 


71 

6-2 

6 

6 

Potatoes . . 


..i 18 

0*6 

1 

10 

Swedes . , 


* 7 

0-7 

0 

12 

Mangolds 


.. 7 

; 0*4 

0 

12 

Beans 


66 

1 200 

6 

17 

Good meadow hay 


87 

1 4-6 

3 

7 

Good oat straw . . 


20 

0*8 

1 

14 

Good olovar hay 


38 

7*0 

3 

12 

Vetoh and oat silage 


18 

1*6 

1 

4 

Barley straw 

« e 

28 

0*7 

1 

19 

Wheat etraw 

e e 

13 

0*1 

1 

1 

Bean etraw 

e • 

28 

1-7 

2 

0 


* Olitehiable from Stationery Office, Adaetral House, Kingeway, 

W.0.8, prioe 6d. net. 
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animals, as they contain practically no flesh-forming nutrients. 
In general potatoes should not be used for pigs younger than 
about 4 months. If cooked before use, and if they are intro- 
duced gradually into the ration, as much as 12 to 16 lb. a day 
may be permitted for older pigs. Several trials have been made 
both in America and on the Continent to compare them with 
meals. In one it was found that 440 lb. of maize meal were 
equivalent to 262 lb. of maize meal plus 786 lb. of potatoes, 
both producing 100 lb. increase in live weight. Thus, 786 lb. 
of potatoes gave the same return as 178 lb. of maize meal, 
this being in conformity with the general experience that 
something like 4 lb. of potatoes are equivalent to 1 lb. of 
the common meals. 


MISCELLANEOUS NOTES 

There are at present 17 farm institutes in Ei^land and 
Wales. The primary object of these institutes is to provide 
instruction in the scientific principles 
Courses at imderlying sound farming practice, and 
County Farm they have been specially and extensively 
Institutes equipi)ed for the purpose. The instruction 
given is closely related to practice ; this 
applies not only to general agriculture, but also to market 
gardening, fruit-growing, daiiying and poultry-keeping. The 
subjects dealt with and their order of importance vary some- 
what at the different institutes, but a typical curriculum 
includes the following : soils, manures, crops, live stock, 
feeding stuffs, implements and machinery, veterinary hygiene, 
surveying and mensuration, farm book-keeping, general agri- 
cultural science (biology and chemistry), horticulture, dairying, 
poultry-keeping, bee-keeping, and fungus and insect pests. 
Most of the courses start in October, one term being taken 
before Christmas and one after, but in some cases a full year’s 
course is provided. Facilities are also provided for short 
courses in special subjects, and most of the institutes provide 
instruction for women — particularly in such subjects as 
dairying, horticulture and poultry-keeping. 

The institutes are situated in the following counties : 
Cheshire (at Reaseheath, near Nantwioh) ; Cumberland and 
Westmorland (at Newton Bigg, near Penrith) ; Essex (at 
Chelmsford) ; Hampshire (at Sparsholt, near Winchester) ; 
Hertfordshire (at Oaklands, St. Albans) ; Kent (at Borden, 
near Sittingboume) ; Lancashire (at Hutton, near Preston) ; 
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Lincolnshire, Holland (at Kirton, near Boston) ; Northampton- 
shire (at Moulton, Northampton) ; Somerset (at Cannington, 
near Bridgwater) ; Staffordshire (at Rodbaston, Penkridge) ; 
West Suffolk, the Chadacre Agricultural Institute (at Hartest, 
Bury St. Edmunds) ; East Sussex (at Plumpton) ; Caernarvon- 
shire (at Madryix Castle, Bodfean) ; Carmarthenshire (at 
Pibwrlwyd, Carmarthen) ; Denbighshire (at Llysfasi, Ruthin) ; 
and Monmouthshire (at Usk, Newport). 

A certain number of scholarships tenable at the institutes 
are awarded by the various Comity Comicils to residents 
within their areas, and the Ministry itself awards scholarships 
thereat for the sons and daughters of agricultural workers. 

Brief particulars of the courses for the session 1930-31 
are contained in a leaflet (Form No. 732/T.E.), which can 
be obtained from the Ministry ; more detailed information 
will lie furnished by the Principal of the Institute concerned. 
Anyone desirous of attending one of the courses commencing 
in October should make immediate application to the 
Principal. 

4c ♦ « ♦ 

The general index number of the prices of agricultural 
produce in July was 3 points higher on the month at 34 per 
cent, above the base years 1911-13 
Uhe as compared with 41 per cent, a year 

Agricultural ago. Wheat, barley, oats and hay 

Index showed a further fall in price during 

Number July, but the effect of this fall was more 
than comiterbalanced by the increased 
values for milk, eggs and potatoes. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1925 


Percenteige increase compared with the 
average of the corresponding month in 


Month 




1911 

-13. 





1925 

1926 

1927 

1928 

1929 

1930 

J annary 


71 

58 

49 

45 

45 

48 

February 


69 

53 

45 

43 

44 

44 

March 


66 

49 

43 

45 

43 

39 

April 


59 

52 

43 

51 

46 

37 

May , . 


57 

50 

42 

54 

44 

34 

J une . . 


53 

48 

41 

53 

40 

31 

July .. 


49 

48 

42 

45 

41 

34 

August 


54 

49 

42 

44 

52 

— 

September 


55 

55 

43 

44 

52 

— 

October 


53 

48 

40 

39 

42 

— 

November . . 


54 

48 

37 

41 

44 

— 

OeoembfMr 


54 

46 

38 

40 

43 

— 
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Orain , — The average prices of wheat, barley and oats were 
lower on the month by 3d., 6d. and 2d. per cwt. respectively 
and in each case the index showed a fall. Wheat was 6 
points lower at 2 per cent, above pre-war, while barley 
declined by 8 points and oats by 4 points to 12 per cent, 
and 20 per cent., respectively, below the level of the base years. 

Live Stock . — A slight decline was recorded in the prices of fat 
cattle and fat pigs, but fat sheep were unaltered either in 
price or index number. In the case of fat cattle the fall of 
Is. per live cwt. was less than that which occurred in the 
corresponding period in the base years and the index was 
consequently higher by 3 points at 30 per cent, above pre-war. 
Bacon pigs were 6 points lower at 40 per cent, and pork pigs 
3 points lower at 49 per cent, above the level of 1911-13. 
Dairy cows were appreciably dearer, the average price rising 
by over £1 per head and the index by 3 points to 32 per 
cent, above the base years. Store cattle, sheep and pigs were 
cheaper, as is customary at this period of the year, but store 
cattle and sheep prices did not fall to the same extent as in 
July, 1911-13, and the indices rose by 1 and 13 points to 29 
per cent, and 78 per cent., respectively, above pre-war. Store 
pigs fell one point to 100 per cent, above the level of the 
base years. 

Dairy and Poultry Produce . — The indices for milk and 
butter rose on the month by 3 and 7 points, respectively, to 
58 per cent, and 31 per cent, in excess of the pre-war level 
as compared with 57 per cent, and 52 per cent, a year ago, but 
a considerable fall in the price of cheese reduced the index 
number by 10 points to 32 per cent, above pre-war as com- 
pared with 67 per cent, a year earlier. Eggs were about 3Jd. 
per dozen dearer than in June and the index rose by 15 points 
to 44 per cent, above the level of the base years, but poultry 
w’^as rather cheaper, a fall of 10 points to 47 per cent, being 
recorded. 

Other Commodities . — ^The prices realized in July for first 
early potatoes were 23 per cent, higher than in July, 1911-13, 
as compared with a figure of 4 per cent, below pre-war 
recorded last year. Hay prices were reduced by from 4s. 
to 5s. per ton during July and the index was 7 points lower 
at 18 per cent, above pre-war, as against 29 per cent, in July, 
1929. Fruit as a whole was considerably cheaper this July 
than last, the general index being 34 per cent, in excess of 
the base years as compared with 73 per cent, in the previous 
year. Vegetables, however, were slightly dearer both on the 
month and year. Wool prices declined a little further to 4 
per cent, below the pre-war level. 
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Index numbers of different commodities during recent 
months and in July, 1928 and 1929, are shown below : — 

Percentage Increase as compared with the Average 
Prices ruling in the corresponding months of 
1911 -^ 13 . 


Commodity 

1928 

1929 


1930 


July. 

July. 

Apl. 

May. 

June. 

July. 

Wheat 



34 

28 

14 

11 

7 

2 

Barley 



37 

30 

Nil 

—1* 

—4* 

—12* 

Oats. . 



58 

23 

;~ii* 

-^ll* 

—16* 

—20* 

Fat cattle . . 



44 

30 

33 

30 

27 

30 

Fat sheep . . 



m 

55 

i 56 

63 

66 

66 

Bacon pigs . . 



41 

64 

i 76 

61 

46 

40 

Pork pigs . . 



34 

61 

i 80 

67 

52 

49 

Dairy cows . . 



34 

33 

! 30 

29 

29 

32 

Store cattle . . 



' 31 

25 

1 24 

28 

28 

29 

Store sheep . . 



67 

60 

1 43 

46 

65 

78 

Store pigs . . 



, 25 

80 

! 113 

108 

101 

100 

Eggs 



3(5 

57 

. 40 

28 

29 

44 

Poultry 



54 

57 

' 55 

64 

67 

47 

Milk 



55 

57 

; 68 

65 

55 

58 

Butter 



50 

52 

i 30 

23 

24 

31 

Cheese 



81 

! 67 

1 41 

52 

' 42 

32 

Potatoes 



37 

-~4* 

i— 39* 

—36* 

—40* 

23 

Hay 



11 

29 

1 30 

28 

25 

i 18 

Wool 


” 

78 

45 

i 3 

1 

Nil 

i 1 

— 4* 

1 


• Decreaso. 

#*»««« 


Post-Gradnafe Agrictilfural Scholarships . — On the recom- 
mendation of the Ad\asory Committee 
on Agricultural Science, post-graduate 
agricultural training scholarships have 
been awarded to the following : — 

.^abject 

. . Agricultural Economics 
. . Animal oml Crop Husbandry with special 
reference to animal husbandly 
R. W. R. Miller . . Crvp Husbandry 
Miss A. A. Nichols. . Dairying lone year only) 

Research Scholarships. — On the recommendation of the 
Advisory Committee on Agricultural Science, research scholar- 
ships have been awarded to the following : — 

Nmm Subject 

G. M. Wickens . . Plant Pathology 
W. F. Jopson . . Entomologv" 

8. Gladstone-Solomon Helminthology 
J. 8. Steward . . Veterinaiy Scicince 
R. Grant . * . . Animal Genetics 

M. H. French . . Animal Nutrition 

B. 1. Felton . . Agricultural Economic^ 


Scholarships, 
Fdlowships 
and Grants 

Nauic 

E. L. Jones 
L. C’. Couch 
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The agricultural scholarships are usually tenable for two, 
and the research scholarships for three, years. The second 
year, or third year, as the case may be, is usually spent abroad. 
The value of each scholarship is £200 in the first year ; extra 
travelling and subsistence expenses may be paid in the year 
which is spent abroad. Scholars’ fees are also paid. 

Travelling Besearch Fellowships and International Conference 
Grants, 1930. — On the recommendation of the Advisory 
Committee on Agricultural Science, the following awards have 
been made : — 


Name InstittUe or 

College 

Country 
and Period 

Purpose 

Amount 

Pease, M. S. Small Animal 

Germany, 

International 

£30 

Breeding 

August 

Conference 


Institute, 

23-27, 

on Rabbit 


Cambridge 

1930 

Brooding, 

Leipzig 


Parkhurst , N a tional 

Prof. R. T. Institute 
of Poultry 
Husbamlry, 
Neu^iort, 

Salop 

do. 

do. 

20 

Glynne, Rothamsted 

Germany, 

Study of wart 

45 

Miss M. D. Exjj^erirnental 

end 

disease pro- 


Station, 

Se])tember 

blenas and 


Harpenden, 

to end 

methods of 


Herts 

October, 

1930 

infection and 
to confer with 
German 
workers 


« « ♦ 

♦ 




The following note has been communicated by the National 
Institute of Agricultural Botany. The records collected by 
the National Institute of Agricultural 
Varieties of Botany from its trial stations, from 
Cereals for County Agricultural Organizers, and from 
Aatomn Skewing farmers themselves not only provide 
reliable and unbiassed knowledge about 
the merits of varieties, but prove that a wider application 
of this knowledge would substantially improve the yield and 
quality of crops over wide are6M. The following not^ do not 
necessarily apply to the North of England, but in other districts 
they may be accepted with some confidence. Those who wish 
to ]^ve fuller particulars than are given here can obtain them 
by writuig to the Institute at Cambridge. 

Winter Wheats 

The mild, wet and windy winter, the heavy storms in the 
early summer, and the prolonged rains of July tmd August 
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not only separated the strong-strawed from the weak, but 
favoured* the development of such diseases as foot-rot and 
whiteheads. The knowledge of the reaction of wheat varieties 
to these diseases is far from complete, but there is no reason 
to believe that any one variety is markedly more resistant 
or more susceptible to them than another. The season has 
also reminded growers that winter-hardiness means something 
more than mere resistance to frost ; wind and rain can play 
their part in thinning the plant and it was noticeable that 
Scandinavian and Dutch varieties, bred in more rigorous 
climates, were, with few exceptions, less adapted than such a 
variety as Squarehead’s Master to survive successfully the 
conditions which prevailed last winter. 

The value of change of seed is another subject of i)erennial 
interest. It may help farmers to know that, given seed of 
equal purity and germination, there is no definite evidence 
that Scandinavian or Continental-grown stocks will give 
better results than stocks of the same variety grown in England. 
The introduction of Scandinavian varieties ha^s incidentally 
led to some confusion in names ; the usual practice has 
been to translate the original foreign name into its English 
equivalent, but in one instance entirely different English 
names have been used. Thus Millennium, Monarch and 
Red Chaff Squarehead wheats are Danish-grown stocks 
of Crown, Steel and Squarehead’s Master resj)ectively. The 
same thing applies in the case of a “ January White Oat.” 
whicli is Danish-grown Victory oats, and of a " Two-rowed 
Wintc^r Malting Barley ” which is Danish-grown Victory 
barley. 

The Institute is no less anxious than seed-merchants and 
farmers to find improved varieties, but it sees no reason at 
present to vary the recommendations given in previous years. 
Wilhelmina or Victor are the most reliable high -yielding 
varieties on soils in good condition ; Yeoman or Yeoman II 
possess unique bread-making quality and are the varieties to 
grow on the richest soils or under intensive manuring : Little 
Joss should be chosen for the lighter wheat soils, particularly 
in Norfolk, or where fertility is low ; Iron III, though less 
reliable than Wilhelmina and apt to develop rust, finds a place, 
like Weibull’s Standard, on heavy soils. Rivett, or Blue Cone, 
probably outyields all other varieties on heavy soils in the 
South of England, and Squarehead s Master stands by itself 
in its adaptaMlity to all sorts of conditions and the regularity 
with which it gives a respectable crop. 
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Most of the other varieties which are likely to be on the 
market this autumn have either not yet been sufficiently 
tested to be recommended or they lack any distinguishing 
superiority over the older or better known kinds. 

WinUr Oats 

The farmer who wants to be sure of his crop year in year 
out can choose only one variety, Grey Winter. It has one 
serious defect, weak straw. Such slight advantage as Black 
Winter may have on this score is offset by a degree or two of 
inferiority in resistance to frost and quality of grain. There 
is no winter-hardy white oat on the market. If strength of 
straw is essential the least risky variet5’^ to choose i.s the black- 
grained Bountiful. 

Winter Barley 

The ordinary six-row winter barley almost always gives a 
satisfactoi*y crop, but the grain is not of malting quality. 
None of the two-row malting tyj)es is winter-hardy, but 
Plumage-Archer and Spratt-Areher can be sown without 
much risk if exposed situations and ill-drained soils are 
avoided. They generally succeed and when they do the yield 
and quality are substantially better than in the ease of spring- 
sown crops. 


The Hannah Dairy Research Institute. — ^The offices of the Hannah 
Dairy Rosoarcli Institute have now been transferred from Glasgow 
to the Institute’s permanent headquarters at Auchincruivo, Ayr, 


Enforcement of Minimum Rates of Wages. — During the montii ending 
August 14 legal proceedings were instituted against seven eunployers for 
failure to pay the minimum rates of wages fixed by the Orders of the 
Agricultural Wages Board. Particulars of the cases are as follows : — 


County Court 


Somers(Jt . . Lang])ort 
Somerset . . Langport 
W'iltshiro . . Wootton 
Bassett 

Y orks W.R . . . Knaresborough 
Glamorgan . . Swansea 
Radnor . . Clyro . . 
Radnor . . Clyro . , 


Arrears No, of 
Fines Costs of workers 
wa<j<»s involved 
£ s. d, £ s, d. £ 8. d. 

— 1 3 0 17 0 0 1 

Case dismissed 1 

2 0 0 16 6 8 1 

0 5 0 0 2 6 6 3 11 1 

4 0 0 11 2 6 1 

0 10 0 0 6 6 17 0 0 I 

1 0 0 0 10 6 1 18 6 1 


£7 16 0 £2 2 6 £68 11 7 


7 
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APPOINTMENTS 

COUNTY AGRICULTURAL EDUCATION STAFFS : 
ENGLAND 

Lancashire : Miss W. W. Young lias been appointed Assistant Instruc- 
tress in Poultry Keeping, vice Miss M. L. Sinclair. 

Lincolnshire (Lindsey) : Mr. A. McVioar, B.Sc., N.D.A., N.D.D., 
has been appointed Agricultural Organizer, vice Mr. J. A. MrYIillan, 
B.Sc. 

Norfolk : ^Tr. J. C'. Maun, M.A., has boon appointed Assistant Director 
of Agricultural Education. 

Mr. G. H. Bates, B.Sc., lias been appointed Senior Instructor 
in Agriculture. 

Mr. C. E. Grainger lia^ been aiipointed Instructor m Commercial 
Horticulture. 

Mr. E. V. Beard has heou aiipointed Junior Instructor in Poultry 
Keeping. 

Northamptonshire : Mr. H. L. Webb, B.A., has been appoint-ed Assis- 
tant Agricultural Organizer and Warden of the Farm Institute 
at Moulton, vice Mr. A. MeVicar, B.Sc., N.D.A., N.D.D. 

Mr. R. O. Wood, B.Sc., has been appointed Junior Assistant 
in Agriculture. 

Surrey ; Mr. R. Line, B.Sc., N.D.A., has been appoint/od Assistant 
Agricultural Organizer, vice Mr. G. T. Morgan, N.D.A., N.D.D. 

Mis.s N. Butchart, N.D.D., B.D.F.D., has been appointed 
Assistant Instruetress in Small Livestock. 

Yorkshire (Agricultural Department, University of Leeds) : Mr. A. B. 
Bates, B.Sc., N.D.A., and Mr. W. W. Ballardie, B.Sc., N.D.D., 
have been appointed District Lecturer’s in Agriculture. 

Mr. H. J. Moore, B.Sc., N.D.A., has been appointed Assistant 
Lecturer in Agriculture, vice Mr. W. B. Nicoll, B.Sc. 

Mr. R. Duncan has been appointed Instructor in Horticulture. 

Mr. J, Grainger, B.Sc., has been appointed Assistant Lecturer 
in Horticultural Botany, vice Mr. A. S. Galt. 
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(1930), pp. 249-265.) [63.111.] 
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Horae Labour on Welsh Farms, 1871-1927, J. L, Davies, (Welsh 
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Studies of Vitamin V in Fresh and Canned Tomatoes. B, Clow 
and A, L, MarlaU, (Jour. , Agric. Res., 40, 9 (May 1, 1930), 
pp. 767-775.) [543.1; 63.513; 664.84.] 
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Agrieultural Economies, Co-operation, etc. 

The Agricultural Credits Act, 1928. L, le M. Minty, (Econ. 
Jour., Vol. XL, No. 158 (June, 1930), pp. 248-^268.) [332.71 
(42).] 

Rent and Stock Carrying Capacity of some Welsh Farms. J, 
Pryae Howell and P. George. (Welsh Jour. Agric., Vol. vi 
(1930), pp. 20-42.) [333.6 (429); 338.1 (429); 63.6.] 

Research Relating to Co-operative Marketing. O. B. Jesneas, 
(Jour. Farm. Econ., xn, 2 (April, 1930), pp. 233-247.) [334.6.] 
A Review of Agricultural Co-operation in Wales. J, Morgan Jonea, 
(Welsh Jour. Agric., Vol. vi (1930), pp. 64-67.) [334 (429).] . 

The Future of Co-operative Bacon Factf>ries in England. David 
Black. (Pig Bi*eeders’ Ann., 1930-31, pp. 28-31.) [334.6; 
63.752.] 

Field Crops 

Variation in the Quality of Wheat Grown in Replicate Plots. 
B, Neioton and J. Q. Malloch, (Scientific Agriculture, x, 10 
(June, 1930), pp, 669--677.) [63.311.] 

Investigations on Yield in Cereals. VII. : A Study on Develop- 
ment and Yield of Wheat Based upon Varietal Comparison. 
F. L. Engledow and K. Bamiah. (Jour. Agric. Sci., xx, 2 
(Apiil, 1930), pp. 266-344.) [63.31 ; 63.311.] 

Sugar Beet Costs in North Wales. J. Pryae Howell. (Welsh 
Jour. Agric., Vol. VI (1930), pp. 86-108.) [63.3433 (42).] 

Pasture 

A Comparative Study of the Effects of Artificial Manures on 
the Botanical Composition of the Herbage in an Old Pasture. 

E. Jones. (Welsh Jour. Agric., Vol. vi (1930), pp. 198-208.) 
[63.33 ; 63.33-16.] 

The Recovery of Nitrogen in Pastures from the Application of 
Nitrogenous Manures. T. W. Fagan and B. O. Datnes. (Welsh 
Jour. Agric., Vol. vi (1930), pp. 208-223.) [63.33 ; 63.33-16.] 
The Effect of Cutting Sainfoin at Different Stages on the Yield 
and Chemical Com^Kjsition of Hay and Aftermath. T. IP. Fagan 
and J. Bees. (Welsh Jour. Agric., Vol. vi (1930), pp. 224- 
237.) [63.33 ; 63.60433.] 

Nationality Trials with Cocksfoot and Observations on the General 
Bearing of the Relationship of Stem Shoots to Leaf Shoots. 
B, O. StapUdon. (Welsh Jour. Agric., Vol. VI (1930), pp. 
130-140.) [63.33.] 

Perennial Rye-Grctss at Aberystwyth. T. J. Jenkin. (Welsh 
Jour. Agric., Vol. vi (1930), pp. 140-166.) [63.33.] 

The Eff^t of Different Cutting and Manurial Treatments on the 
Tiller and Root Development of Cocksfoot. R. O. Stapled^ 
and W. E, J, MiUon, (Welsh Jour. Agric., Vol. vi (1930), 
pp. 166-174.) [63.33 ; 63.33-16.] 

The Influence of Date of Sowing on the Permanency of Certain 
Legumes as Constituents of Pastures. M. T, Thorma, (Welsh 
Jour. Agric., Vol. vi (1930), pp. 176-182.) [63.33.] 

The Effect of Cutting to the Ground Level upon the Growth of 
Established Plants of Dactylis glomerata and Phieum prutenae* 
M. A, H, Tincker, (Wel^ Jour. Agric., Vol. vi (1930), pp.* 
182-198.) [63.33.] 

Fruit 

Physiology of Fruit. 1. ; Changes in the Respiratory Activity 
of Apples During their Senescence at Different Tenuperaturas* 

F, Kidd and O, West* (Proc. Roy. Soc., Series B., Vol. 103. 

No. B742 (Feb. 6, 1930), pp. 93-109.) [60-11; 33.41-193; 

364.86.] 
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Progress Report on Fruit Breeding. O, T. Spinks, (Ann. Rept. 
Long Ashton Agiic. cuid Hort. Res. Stn., 1929, pp. 12-16.) 
[63.1962 ; 63.4L] 

Families of Strawberry Seedlings Bred for Resistance to Aphis. 
G, T. Spinks, (Aim. Rept. Long Ashton Agric. and Hort. 
Res. Stn., 1929, pp. 17-27.) [63.27 ; 63.41.] 

Self -Fertility and Self -Sterility in Cider Varieties of Apples. Q, 
T. Spinl^, (Ann. Rept. Long Ashton Agric. and Hort. Res. 
Stn., 1929, pp. 2S-33.) [68.11 ; 63.41.] 

Root Regeneration upon Transplanted Apple Rootstocks. T. 
SuHzrbrick, (Ann. Rept. Long Ashton Agric. and Hort. Res. 
Stn., 1929, pp. 40-46 + 4 pi.) [63.41-196 ; 63.41.] 

Tlie Shape and Quality of Apples in Relation to their Position 
in the Fruit Cluster : Progress Report. J, C. Hinton and 
T, Swaihrick, (Ann. Rept. Long Ashton Agric. and Hort. 
Res. 8tn„ 1929, pp. 67-72 + 1 pi.) [63.41.] 

Cider-Making 

Cider-Making Trials for the Season 192S-29. O, Grove, (Ann. 
Rept. Long Ashton Agric. and Hort. Res. Stn., 1929, pp. 176- 
196.) [663.3.] 

The Ejects of Low Temperature Storage on Cider. B, T, P, 
Barker and O. Grove, (Am. Rept. Long Ashton Agric. and Hort. 
Res. Stn., 1929, pp. 196-199.) [663.3.] 

Some Trials with New Types of Cider Filters. O, Grove. (Ann. 
Rept. Long Ashton Agnc. and Hort. Res. Stn., 1929, pp. 200- 
203.) [663.3.] 

Plant Pests and Remedies 

Crinkle A,” an Infectious Disease of the Potato. R. N. Scdaman, 
(Proc. Roy. Soc., Series B., Vol. 106, No. B741 (Jan. 14, 1930), 
pp. 66-83, pi. 1-4.) [63.23.] 

Para-Crinkle ; a Potato Disease of the Virus Group. R.N, Salaman 
and R, H, Le PeUey. (Proc. Roy. Soc., Series B., Vol. 106, 
No. B742 (Feb 6, 1930). pp. 140-175, pi. 13-17.) [63.23.] 

Studies on Potato Virus Diseases. VII. : Some Experiments with 
the Virus of a Potato Crinkle with Notes on Interveinal Mosaic. 
K. M. Smith. (Ann. App. Biol, xvn, 2 (May, 1930), pp. 
223-240, pi. xvn-xx) [63.23.] 

The Chlon>tic Disease of the Hop. E. S. Salmon and W, M. Ware, 
(Ann. App. Biol, xvn, 2 (May, 1930), pp. 241-247, pi. xxi 
and xxn) [63.23.] 

Streak — A Virus Disease of Tomatoes. P. H, Jarrett. (Ann. 

App. Biol, xvn, 2 (May, 1930), pp. 248-269.) [63.23.] 

The Control of Cucumber and Tomato Mosaic Diseases in Glass- 
houses by the Use of Clean Seed. W. F. Bewley and Corbett. 
(Ann. App. Biol, xvn, 2 (May, 1930), pp. 260-266.) [63.294 ; 
63.23.] 

Spraying Triids against Apple Scab. II. : Season 1929. J, G. 
Matfnard and R, W. Marsh. (Ann. Rept. Loxig Ashton Agric. 
and Hort. Res. Stn., 1929, pp. 156-166.) [63.24.] 
Sumlmnentary Note on the Control of Black Currant Leaf Spot. 
R. W. Marsh and J. Q. Maynard. (Ann. Rept. Long Ashton 
Agric. and Hort. Res. Stn., 1929, pp. 166-167.) [632.4.] 

Dry«BiOt of Swedes : Second Proipress Report. T. Whitehead. 

fWelflii Joi». Agric,, Vol. n (1930), pp. 289-296.) [63.24.] 9 

Coiitrol of Boot i%es in South Wales. H. W. Thompson. (Welsh 
Jour. Agric., Vol. vx (1930), pp. 296-301.) [63.27,] 

The Ocaxiiieoii Oresn Ctorid Bug (Lygus pabulinas) as a Pest of 
8ug«r Beet. C. L. Wdlhn and L. N. StanUand. (Ann. Rept. 
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Long Ashton Agl'io. and Hort. Res. fcJtn., 1929, pp. 99-100 -fl ph) 
[63.27.] 

The Raspberry and Loganberr>' Beetle and its Control : Some 
Exj>eriments with a Pyrethruiu Emulsion Spray. C, L, Walton. 
(Ann. Kept. Long Ashton Agric. and Hort. Res. Stn., 1929, 
pp. 115-123.) [63:27 ; 63.295.] 

Experiments on the Control of Pear Midge (Contarinia pyrivora). 
Progiess Report. L, Stan Hand and C. L. Walton. (Aim. 
Re])t. Long Ashton Agric. and Hort. Ro.s. Stn., 1929, pp. 124- 
129.) [63.27.] 

On the Biology of the <.iall-Mi<lges (Ceoidoniyidae) attacking 
Mearlow Foxtail Grass (Alopecurua pratensiB)^ including the 
Description of one New Species. H. F. Barnes. (Aim. App. Biol, 
xvn, 2 (May, 1930,) pp. 339-366.) [63.27.] 

Insects found associated with Cacao, Spices and Dried Fruits in 
London Warehouses. O. W. Richards and G. V. B. Herford. 
(Ann. App. Biol., xvii, 2 (May, 1930), pp. 367-395, pi. xxin- 
xxxn.) [63.27.] 

Observations on the Diseases of Market Garden Crops in the Vale 
of Evesham. L. Ogilvie. (Ann. Kept. Long Ashton Agric. and 
Hort. Res. Stn., 1929, pp. 149-154.) [63.23; 63.24-51; 63.27-51.] 
The Economics of Spraying Fruit Trees. II. : The Cost of Summer 
and Winter Wasliing, 1929 and 1930. J. G. Maynard. (Ami. 
Rept. Long Ashton Agric. and Hort. Res. Stn., 1929, pp. 168- 
175.) [63.294; 63.41.] 

Investigations on the Fungicidal Action of Sulphur. IV. ; Third 
Progress Report. B. T. P. Barker. (Ann. Rept. Long Ashton 
Agric. and Hort. Res. Stn., 1929, pp. 130-148-1-1 pi.) [63J296.] 
Further Observations on a Pyrethrum Spray iluid. F. TtUin, 
(Ann. Rept. Long Ashton Aginc. and Hort. Res. Stn., 1929, 
pp, 93-95.) [63,296.] 

Examination of Plants for Insecticidal Principles — I. F. Tutin. 
(Ann. Rept. Long Ashton Agric. and Hort. Res. Stn., 1929, 
pp. 96-98.) [63,295.] 

The Principles of Biological Control. W. E. Thompson. (Ann. 
App. Biol., xvn, 2 (May, 1930), pp. 306-338.) [63.296.] 

Live Stock and Feeding 

The Production and Market mg of Pigs in North Wales and 
Cardigan. T. Lewis. (Welsh Jour. Agric., VoL vi (1930), pp. 
67-86.) [63.6:38; 63.64.] 

Reproductive Disturbances caused by Feeding Protoin-deficient and 
Calcimn-deficient Rations to Breeding Pigs. H. R. Davidson. 
(Jour. Agric. Sci., xx, 2 (April, 1930), pp. 233-264.) [612 ; 

612.394; 63.64:043.] 

The Value of Sugar-b^t Pulp and Potatoes in Pig Feeding. 
J. A. Thompson. (Pig Breeders’ Annual, 1930-31, pp. 129-131.) 
[63.60432 ; 63.64 : 043.] 

Observations on the Nutrition of Breeding Pigs. J. B. Orr and 
H. R. Davidson. (Pig Breeders’ Ann., 1930-31, pp. 53-57,) 
[612.394 ; 63.64 : 043.] 

Feeding Ensilage to Sheep: Some Successful Experiences by 
Farmers. (Now Zealemd Jour. Agric., xl, 4 (April 22, 1930), 
pp. 261-256.) [63.60432 ; 63,631 : 043.] 

The Invention of a New Wood Feed Brnduct in Germany, (Jour, 
Farm Econ„ xn, 2 (April, 1930), pp. 340-342.) [63.60432.] 
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NOTES FOR THE MONTH 

Natfonal Rat Week has been fixed this year for the week 
commencing Monday, November 3, and the Ministry has 
again addressed a circular letter to all 
Natkmal the local authorities who exercise powers 
Bat Wedc, and duties under the Rats and Mice 

1980 (Destruction) Act, 1919, impressing upon 

them the desirability of making a special 
effort during that week to secure concerted action for the 
destruction of the pests. 

It is generally recognized throughout the country that the 
depredations of rats cause immense loss, both directly in the 
destruction and contamination of foodstuffs and material and 
indirectly as agents and carriers of dise.ase ; and although many 
local authorities do their utmost throughout the year to carry 
out the provisions of the Act, there are some who do not 
appear to be sufficiently alive to the gravity of the subject. 
It is of the utmost importance that systematic action should 
be taken by all occupiers of land and buildings, and by local 
authorities and those who control large farms, estates, factories, 
industrial premises, etc. 

A number of suggestions for concerted action and methods 
of procedure, specially suitable for application under various 
conditions, are contained in the Ministry’s circular letter ; 
and in view of the considerable interest taken in the Ministry’s 
Rat Repression stand at the recent Fourth World’s Poultry 
Congress at the Crystal Palace, London, local authorities 
have been asked to pay particular attention to poultry farms 
and their surroundings. In order to assist in the campaign, 
the Ministry has offered to lend to local authorities copies 
of its ciiiematograph film, entitled “ The Bat Menace ” ; 
some of the copies have recently been revised in order to 
make the film more suitable for exhibition in rural areas. 
A set of lantern slides, together with a suitable accompanying 
lecture, can also be borrowed for this purpose. Copies of a 
pamphlet, giving the names of firms prepared to supply rat 
destruction preparations and materials, have been supplied 
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to local authorities. This pamphlet, which also contains 
some simple suggestions for rat destruction, is suitable for 
distribution to the general public, and the Ministry has 
suggested to authorities that copies of the pamphlet should be 
made for that purpose. Useful suggestions and advice are 
also contained in the Ministry’s Leaflet, No. 244, on the 
destruction of rats, single copies of which are supplied free of 
charge on application, whilst quantities can be obtained at the 
rate of 6d. per dozen. 

A more comprehensive publication, Bata and How to 
Exterminate Them (Miscellaneous Publication No. 51), may 
also be obtained from the Ministry at the price of 3d., post 
free. This publication of 18 pages contains nine illustrations. 

The Ministry is always prepared to give assistance and 
advice in any cases of rat infestation which present features of 
unusual difficulty. 


The Annual Report of the work of the Laud Division of 
the Ministry for the year 1929 has recently been publu^ed. 

The section of the Report dealing with 
"Seport file small holdings reviews, generally, the 
T^uid Dhdsioil, operatioixs of county councils in England 
1909 and Wales during the three years since 

the passing of the Small Holdings and 
Allotments Act, 1926. The causes of the slow progress in 
providing additional holdings are briefly discussed, and 
reasons advanced for the adoption by councils of a more 
active policy. Statements are included showing the applica- 
tions for holdings received and the number of holdings 
provided by each coimcil during the year 1929, together with 
a table giving the total area held by each council for the 
purpose of small holdings at December 31, 1929. 

Under the heading of “ Allotments,” the Report summarizes 
the returns received from allotment authoritieB at December 
31, 1929, and includes statements of the total number and 
acreage of allotmmits provided in the areas of each of the 
different classes of allotment authority. Other matters 
discussed are the provision of land for allotmmxts in Town 
Planning Schemes and the effect on the demand for ttUotmmits 
the provision of comparatively large gardens with houses 
erected under the Housing Acts. 

Under the provisicms of the Small Holding CoJontes Acts, 
1916 wd 1918, and the Balhns and Soldien (Gifts fmr Land 
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Settlement) Act, 1916, the Ministry administers six estates 
idth a total area of nearly 11,000 acres. Most of the estates 
are divided into small holdings mid allotments, but 2,200 
acres <m one estate are cultivated as a profit-sharing farm. 
The Report gives financial statements for each scheme and 
describes briefly the position and progress of the settlers on 
each estate during the 1929 cropping season. 

The Improvement of Land Acte empower landowners, with 
the approval of the Ministry and subject to certain conditions, 
to borrow money for the purpose of eSecting authorized 
improvements of land on the security of a rent-charge which 
takes priority over most other charges on the estate. A brief 
account is given of the operations of the Ministry under the 
Acte during the year 1929, and a table is appended showing 
for each year since 1912 the total amount charged on estates 
in England and Wales during the year in respect of each of 
the principal types of improvement authorized by the Acte. 

iWther sections of the Report record proceedings through 
the Ministry, under the Property Acte, 1922 and 1924, in 
connexion with the extinguishment of manorial incidents, and 
under the Law of Property Act, 1925, and the Landlord and 
Tenant Act, 1927, with the apportionment and redemption 
of rente. 

The Report also enumerates the various schemes for the 
regulation of commons approved by the Ministry during the 
year, and specifies the areas of common land and open spaces 
enclosed for special purx>oses with the consent of the Minister. 
Particulars are given of deeds of declaration deposited with 
the Ministry under the Law of Property Act, 1925, for the 
puipose of conferring upon the public rights of access to 
certain commons for air and exercise, and of the orders issued 
by the Ministry imposing limitations and conditions as to the 
exercise of such rights. The total area of commons afiected 
by the deposit of deeds under this Act up to the end of 1929 
was 9,467 acres. 

The quinquennial reports made to the Ministry in 1929 by 
trustees of recreation grounds allotted under Inclosure Awards 
are briefly reviewed, and the Ministry’s action thereon 
indioated. 

The Report also gives details of the transactions effected 
with tile Ministry’s approval imder the Glebe Lands Act, 
1888, and the Universities and College Estates Acts, 1858 to 
192fi, and some account is given of the more interesting changes 
effected during the year in the nature of properties held by 

2t2 
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the universities and colleges concerned, and of their 
investments. 

A section of the Report dealing with transactions under the 
Tithe Acts, 1836 to 1925, includes an estimate of the amount 
of tithe rentcharge now existing and in the hands of the 
various classes of titheowners, together with details of the 
number of redemptions, mergers, altered apportionments, 
etc., of tithe rentcharge and other similar charges effected 
under the Acts. 

Among other contents of the Report are statistical details 
of the work imdertaken by the Ministry under Acts affecting 
agricultural holdings since 1921 ; a section dealing with the 
destruction of rats and mice and the measures taken during 
“ National Bat Week ” ; particulars of the schemes which 
the Ministry has been authorized to assist financially in 
connexion with field drainage, water supply, and the claying 
of fen lands ; and a note on the constitution of county agri- 
cultural committees established in pursuance of the Ministry 
of Agriculture and Fisheries Act, 1919, and on the activities 
of these committees under the Rent Restrictions Aots in 
connexion with agricultural cottages, and in relation to the 
destruction of injurious weeds. 

***** 

The Travelling Poultry School is a feature in the Agricultural 
Education programme of Devonshire that deserves wider 
notice. It was started many years ago 

Devon TreveUing to provide education in poidtry-keeping 

Fooltty School for the remote parts of the county ; and 
such has been its success that it was 
found necessary this year to appoint a whole-time instructress 
for the work. The School travels to a number of centres each 
year, and at each centre a thirty-hour course, extending over 
three weeks, is given. Conditions and circumstances naturally 
vary at the different centres, but the scheme of education is, 
broadly, the same in all cases. At each centre, fifteen pupils, 
on the average, are taken, and they are drawn from a zone, 
roughly, within two to three miles of the centre. 

The School provides a hatching and reuing plant in 
miniature, lectures and demonstrations being given throughout 
the course ; but pupils are expected, after the first few days, 
to take part under supervision in the routine work. Material 
for a course is provided by the purchase of eggs and day-old 
chicks from station holders under the County A{^HDVed 
Poultry Breeding Scheme. At the end of the three wc^, the 
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stock that has been reared is sold locally ; and it is a tribute 
both to the quality of the stock and to the management that 
rearing losses are kept within a low figure. Last year it was 
under 2 per cent. With the aid of a cramming machine of 
the ordinary Sussex type, instruction in the fattening and 
marketing of poultry is also given, and each pupil is expected 
to pluck, press, draw and truss three birds. During a 
course, visits are paid to one or more well-known poultry 
farms within reasonable distance ; and these excursions, 
which give many of the pupils their first idea of poultry 
farming as a commercial undertaking, are much appreciated. 

At the end of a course, the sole expense of which to the 
pupil is an entrance fee of 2s. 6d., there is a written and 
practical examination, prizes and certificates being awarded 
to pupils showing proficiency. 

The School has undoubtedly proved of distinct educational 
value in Devonshire. As a tangible instance may be cited the 
case of a general farmer who had not realized the possibilities 
of poultry farming until he became greatly interested in a 
course that was being held in his neighbourhood. As a conse- 
quence, he extended both his stock and his plant, and, in this 
year’s .County Laying Trials, entered a pen of White Wyandottes 
which, at the end of the first half-year, averaged 135 eggs per 
bird. 

Further information about the School may be obtained by 
those interested on application to the Agricultural Organizer 
for Devon, 1, Richmond Road, Exeter. 


The value of official statistics seems to require no emphasis 
at a time when so many matters of paramount importance 
are equally conspicuous in the public 
Guide to interest. Reliable information upon such 
Cment Official vital topics as the position of trade and 
Siatistios agriculture, the incidence and trend of 
unemplo}anent, the state of the public 
health, and the development of methods of transpoit by 
land, sea and air is essential to the ordinary member of the 
community no less than to the man or woman engaged in the 
organization of national or local activities. 

Equally necessary is the provision of a handy and inex- 
pensive means to enable the inquirer to discover which 
of the many Government publications issued year by year 
furnishes the statistics required for his particular purpose. 
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Such a means is provided by the Guide to Current Official 
Statistics, which consists not only of an aiq^ial catalogue of 
official publications containing statistics, but also of a detailed 
index to their contents, arranged under subject headings in 
such a manner that the nature of the information available 
on any topic can be ascertained with ease and celerity. 

Volume Eight of the Guide (price Is. net, post free Is. 6d., 
pp. 316) has just been issued and may be obtained direct 
from H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C.2, or through any bookseller. 

«***•« 

The following note has been communicated by Mr. H. 
Cecil PawBon, Lecturer in Agriculture, Armstrong College, 
Newcastle-upon-Tyne : — In recent years. 
Effect Basic one of the chief features of interest to 
Sag (m visitors inspecting the grassland trials at 
Rush Oiowih Cockle Park is the effect of slag treatment 
on the growth of rushes. The two plots 
shown in the photograph do not possess any artificial form 
of drainage. Both received a heavy drassing of basic slag 
in 1903, but since that year the plot on the left has not 
received any further dressing of phosphates, whilst that on 
the right of the dividing fence has received slag once every 
three years. Cake is fed to the cattle and sheep grazing on the 
left-hand plot during the experimental grazing period each 
season. As a result, through lack of phosphates, and continuous 
nitrogen treatment arising from the cake feeding, the herbage 
on this plot has become poor in feeding value ; the stocking of 
the plot has had to be considerably reduced in consequence, 
and the top of the riggs presents a matted, harsh condition. 
Examination of the soil after heavy rain shows that the water 
has scarcely penetrated the top of the riggs, but is largely 
shed off and, hence, tends to accumulate in the furrows. In 
the furrows, rushes grow vigorously, being tolerant of wet 
conditions. The striking observation is that the rush growth 
ceases at the dividing fence, for where the slag treatment has 
been pursued no rushes are to be found in the furrows, although 
no pipe or mole draining of any kind has been carried out on 
mther plot. There are, no doubt, several causes confributing 
to this effect. The large and even development' clover, 
which is maintained in vigorous conditum on the slagged plot, 
gives rise to bettm* qualify herbf^ ; thus Hus area is much 
more closely and evenly grazed, which fact, in tnm, tends to 
retard rush growHi. The natural drainage is also greatly im- 
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proved by the mass of fibrous clover root opening up the soil ; 
this is evidenced by the fact that the rain water gets down into 
the soil on the riggs as well as in the furrows, hence there is 
little accumulation in the latter, the rainfall being more evenly 
distributed over the total area. Further, the denser growth of 
herbage on the slag-manured plot which, after grazing, soon 
makes further growth, must result in greater evaporation of 
moisture from the leid surface as compared with the no-slag 
plot, where the herbage is much more scanty and, once grazed, 
makes little further growth that season. 

Artificial drainage in some form is necessary on wet clay 
land if sound wintering conditions for stock are desired. The 
lesson of this ocular demonstration, however, is that, where 
drainage may not be practicable for the present at least, much 
can be done to improve the grazing conditions by judicious 
manurial treatment backed up by adequate stocking. It is 
noticeable that the best development of clover from phosphate 
treatment on imimproved land is always seemed when there is 
plenty of moisture present, and, as demonstrated in this 
instance, the development of a healthy, vigorous clover plant 
assists in dealing with the problem of excess moisture in the 
soil. 

• *«««« 

The following note, supplementary to one published in 
the August, 1930, issue of this Journal (p. 417), has been 
communicated by Mr. V. C. Fishwick, 
Bations for P.A.S.I., N.D.A., N.D.D., South-Eastern 
In-Fig Sows Agricultural College, Wye : — 

Many breeders are feeding to their 
in-pig BOWS rations which contain 10 per cent, of fish meal 
or other protein supplement. It was stated in the Journal 
for August that during the past winter satisfactory results had 
been obtained in the College experimental herd with a ration 
in which the fish meal was reduced to 5 per cent. During the 
past summer, in the case of sows which had a free range at 
grass, it has been found possible to omit the fish meal or other 
protein supplement altogether for the first three months of 
the gestation period. Normal healthy pigs of average weight 
at birth have been produced by large black sows run on grass, 
udiioh have received from weaning to within three weeks of 
farrowing 3 lb. per head per day of a mixture of 45 per cent, 
barley meal, 10 per cent, maize germ meal, and 45 per cent, 
sharps, witih lb. of chalk and | lb. of salt added to each 
100 lb. ot meal. The ratimi given during the last three 
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weeks before farrowing was 40 per cent, barley meal, 10 
per cent, maize germ meal, 45 per cent, sharps, and 5 per 
cent, fish meal, with lb. of chalk and J lb. of salt added 
to each 100 lb. of meal. 

Apart from the fact that an excess of protein in the ration 
of in-pig sows is undesirable it may be pointed out that by 
reducing the fish meal from 10 to 5 per cent, during the winter 
months and omitting it altogether during the summer a saving 
of 10s. per sow per annum is effected. 

« 41 i|r 4c 


The 1 1th Annual Report of the Official Seed Testing Station 
for England and Wales, covering the period from August, 
1927, to July, 1928, appears in No. 3, 
Report of the Vol. II, of the Journal of the National 
OflScial Seed Institute of Agricultural Botany, copies of 
Testing Station which may be obtained from the Institute, 
Huntingdon Road, Cambridge, price 28. 6d. 
each, or post free 2s. 9d. 

During the period under review, the total number of samples 
received for analysis reached 26,583, a figure exceeding the 
total of any previous season and equivalent to an average 
of approximately 511 samples per week, or of 85 per working 
day. The source of the samples, together with comparative 
figures for the previous seasons, are as follows : — 

1927-28 1926-27 1925-26 


Seed firms : 

Number sending samples 
Number of samples received 
Farmers, etc, : 

Number sending samples 
Number of samples received 
Public Departments : 

Number of samples received 
Total mmber of samples 


1,759 

1,610 

1,732 

20,473 

17,673 

18,376 

871 

701 

676 

1,905 

1,374 

1,404 

4,205 

3,790 

3,105 

26,583 

22,837 

22,884 


The 1927-28 figures show an all-round increase : 9 per 
cent, in the case of seed firms sending samples, 16 per cent, 
in the number received from seed firms, whilst a 24 per cent, 
increase is shown in the number of farmers using the Station, 
and 38 per cent, in the samples sent by them. An analysis 
of the samples shows the following distribution according to 
the related species compared with similar figures for the 
previous seasons : — 




1927-28 1926-27 

1925-26 

Cereals 


. . 10,616 
2,452 

8,228 

8,402 

Pulses 


1,975 

5,182 

2,601 

Boots and vegetables 


5,781 

4.954 

Clovers 

• • . • 

4,578 

4,727 

4,280 

Grasses , , 

t # • 

3,034 

2,508 

2,418 
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The number of cereal samples shows an increase of 29 per 
cent, over the previous season’s figures ; pulses an increase 
of 24 per cent. ; grasses 21 per cent. ; and root and vegetable 
seed samples 11’6 per cent. Clover samples, on the other 
hand, show a decrease of 3*1 per cent. 

The particulars of samples received each month follow in 


general outline the average of the nine previous seasons, and 

were as follows 

: — 




1927-28 


1927-28 

August . . 

379 

February 

5,135 

September 

1,272 

March . . 

5,613 

October 

3,352 

April 

2,217 

November 

2,342 

May 

808 

December 

1,840 

June 

296 

January. . 

3,167 

July 

162 

Cereals , — ^The 

average percentage germination of 

cereals 

shows a falling off when compared with the previous 

season’s 


figures. The average germination of wheat (93*9 per cent.) 
was, in fact, lower than in any previous season with the 
exception of 1924-25. The average for barley was 94*1 per 
cent., oats 92*9 per cent, and rye 89*9 per cent. ; 9*6 per cent, 
of the wheat samples and 10*9 per cent, of the barley samples 
gave germination results below the authorized minimum. 

A naked eye examination showed that 7*3 per cent, of the 
wheat samples were infected with Bunt and 3*7 per cent, with 
Earcockle. Ergot was found in 1 per cent, of wheat and 37.8 
per cent, of the rye, and Smut in 10 per cent, of the barley 
samples. The percentage of samples of rye infected with 
Ergot was greater than in any previous season recorded. It 
should be noted, however, that the quantity of Eigot found 
in the majority of samples of both wheat and oats was small. 

A table is included in the Report showing the distribution 
of cereal samples received for test arranged according to 
variety. Red Standard again heads the list of the wheats. 
Plumage Archer of the barleys, and Victory of the oats. 

Pulses and Rocd and Vegetable Crop Seeds. average 
germination of the pea samples (85*9 per cent.) was identical 
with that of previous seasons. Field and broad beans were 
below the average, but runners showed an improvement 
(82*4 per cent.) when compared with the average of the previous 
seasons. The averages of the turnip and mangold samples 
were slightly below the average for 1917-1927, but there was 
an improvement in the swedes. With the exception of onion 
(61*7 per cent, as compared with an average of 66*8 per cent.) 
improvement was shown in the average gemunation of all 
the garden seeds. 
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Orasaea . — The average purity of grasses showed a slight 
improvement over the previous season, but was still below the 
average of the six previous seasons. The average purity of 
Italian ryegrass samples was lower than in any of the previous 
six seasons, and the percentage of samples containing 1 per 
cent, or more of injurious weed seeds was greater than in 
either of the two previous seasons. The germination of Cocksfoot 
(88*2 per cent.) was almost the lowest for the past six seasons, 
but the purity was a little higher than the average. Timothy 
showed an improvement both as regards purity and 
germination. 

Clovera . — ^The average purity of all samples of Red clover 
was almost the lowest yet recorded, and the germination 
(70'6 per cent.) was lower than in any season since 1917-18. 
White clover gave an average purity rather below the average 
of the previous seasons and there was a marked falling off in 
the average germination (66*1 per cent.). Wild white clover 
gave an average germination of 63*7 per cent., as compared 
with an average of 74*6 per cent, in the seasons 1617-1927, 
an average of 7*6 per cent, of hard seeds as compared with 
12*9 per cent., and an average of impurities of 10 per cent, 
as compared with 9*38 per cent. 

The percentage of samples of English Red clover containing 
Dodder (3*4 per cent.) was slightly lower than in the previous 
season (3*6 per cent.). 13*9 per cent, of the French and 86*6 per 
cent, of the Chilean Red clover were found to contain this weed. 

Inveatigatuma . — In addition to the normal tests, particulars 
of which are given at the beginning of this note, some 3,410 
tests of an investigational nature were carried out at the 
Station during the course of the season. Laboratory and 
field studies have also been carried out in connexion with 
Wild White clover, abnormal and defective growths of Brassicas, 
seed-borne diseases, and provenance studies of Red and White 
clover. 

The Report also includes a copy of the jmpers set in the 
examination in the principles and practice of seed testing 
which was held at the Station in July, 1928. 

***** 

Tbb following note has been communicated by the Depart- 
ment of Agriculture and Hortioultme of the University of 
.Biigtol. Complaints having been received 
The Control concerning damage done by moles to 

ol Mdn permanent pastures, drainage emltank- 

mente, etc., the Departmmt. arranged to 
ascertain the value of certain materials, known to be effeorive 
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lodaiit controls, for the purpose of ridding badly infested 
areas of moles where the use of other poisonous substances 
is undesirable or impracticable. 

By the courtesy of Mr. H. B. Napier an area of mole-infested 
land in Ashton Park (near Bristol) was placed at the disposal 
of the investigators* and the experiments described below were 
commenced during March, 1028. 

A trench 1 yd. wide and 1 ft. 6 in. deep (i.e., down to the 
mountain-limestone rock) was dug all round the area, enclosing 
approximately 2,600 square yards. Fine mesh wire netting was 
erected in the inside of the trench and turned into the soil so 
as to prevent the moles from leaving or re-entering the area. 
The wire netting extended above the groimd to a height of 
2 ft. 6 in. The whole area was further enclosed by means of a 
barbed-wire fence to keep off sheep and deer. 

Baits prepared from Red Squill (Urginea maritima) were put 
down in this area on April 3, 1928. One hundred and ninety 
grammes of earthworms were treated with a mixture of equal 
parts of fine flour and red squill powder weighing 42 1 grammes, 
so that each bait contained approximately 10 parts per 
hundred of red squill powder. The object of using flour was to 
enable the squill powder to adhere better to the worms. 

At the same time 160 baits consisting of shredded meat 
which had previously been soaked for twenty-four hours in 
liquid red squill were prepared. These were made from 250 
grammes of meal, 210 grammes of shredded meat, together with 
212*5 grammes of liquid red squill giving a total weight of 
672*5 grammes of material. This material was divided into 
150 baits, an average weight of 4^ grammes per bait, which 
gave an equivalent of 10 parts per hundred of red squill powder. 

Immediately following manufacture, the baits were inserted 
into the runs by the following methods : Two baits were 
placed in each hole, a ticket indicating the nature of the 
bait used being placed near the point of insertion. In all, 
237 baits were inserted in this way. 

After a period of 14 days the baits were inspected in order 
to cormt the number that had been taken. Of the 143 meal 
and meat baits, 96 were taken by moles, and, of the 94 worm 
baits, 69 were taken ; that is about 65 per cent, of baits laid 
were taken by moles. 

All the hill^ks were counted at the time of baiting, and it 
was found that there were 296 on the enclosure. These were 
then levelled down in order to ascertain whether fresh workings 
oocurred in the oiroumscribed area. 

and C. A. MacEaoharn (Bristol University) 
with Mr. E. C. Read (Ministiy of Agriculture). 
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On the following dates fresh molehills were levelled down : — 
April 24, 76 ; April 25, 10 ; May 8, 69 ; June 1, 6 ; June 16, 9 ; 
September 12, 3 ; December 17, 0. 

On January 12, 1929, the wire netting was lifted to allow 
moles access to the experimental area, but on this date 6uid on 
further inspections on January 17 and September 6, 1929, no 
fresh workings had occurred, and since the middle of September, 
1928, there have been no further workings. At this time, there 
was a certain amount of activity on the part of the moles in 
thj xea surrounding the plot, and therefore a few traps of the 
usutil type were inserted around the plot. This proved to be 
quite satisfactory, as several moles were caught in these traps. 
After the wire netting was removed from one side of the plot on 
January 12, 1929, moles which were working freely outside the 
experimental plot did not penetrate into this area, and up to 
January, 1930, there was no evidence of re-infestation except 
at the top end of the area close to a water reservoir where a 
mole had burrowed underneath the wire netting and had 
continued its activities along one of the old runs. This mole 
was subsequently trapped. Baiting with red squill Would 
appear to have proved satisfactory, although it must be 
pointed out that the drought of the year 1929 probably pre- 
vented the moles from becoming very active on the plot. 
At one period, just after the lifting of the wire, there was 
evidence that one or more moles had gained access to the 
enclosed area, as runs appeared following the lines of the old 
workings which had been in use before the experiments started. 

Before the wire was lifted, every visible mole run in the 
area was carefully dug out by means of long-handled spades 
and trowels, but no dead mole was found in any part of the 
run, and it is presumed that the action of red squill on moles 
is the same as that on rats, t.e., that it drives them somewhere 
in search of water, and presumably the moles left the surface 
runs and went much deeper. 

At the same time as the experiments with baits described 
above were carried out (».e., in April, 1928), two areas (one 
of which was very damp), measuring 960 sq. yd. and 1,500 sq. 
yd. respectively, were gassed without the sites being subjected 
to any form of preparation. The gases empbyed were on one 
plot ^anogas (calcium cyanide) and on the other 'Horo (com- 
pound, of sulphur and other substances). 'Whilst the first 
treatment with C!yan(^as was not satisfactory, a farther 
gassing of the plot in November, 1928, when 178 molehills 
were levelled down, proved successful, and <m Deomnher 17, 
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1928, no more molehilk were found on the gassed site, while, 
in a very narrow strip surrounding this area, 167 new hills were 
oounted. Similar results were obtained with Horo gas. It 
appeared evident that some of the moles had retreated from 
the gassed areas. 

C(mdu8iom . — ^From the foregoing experiments, it would 
appear that baits prepared from red squill, either as a liquid 
or powder, are satisfactory for ridding badly-infested areas 
of moles ; but it must be pointed out that these baits must be 
prepared with considerable care, particularly as regards 
handling, and also that they must be inserted into the run 
with the minimum amount of disturbance of the run. It was 
found, by a smaller experiment, that where a run was very 
much disturbed, or where the naked hand had rubbed on the 
soil of the burrow, the mole escaped from the run just near to 
this point by means of a small run made to the surface. It 
appears also that gassing will drive the moles from the runs ; 
but, for satisfactory results, it is obviously necessary to carry 
out this work when the moles are actually in the runs, otherwise 
the gas leaves a solid deposit in the runs, and although the 
actual area does not become re-infested, some of the moles 
carry on their activities around the treated area. 

In gassing mole-infested areas, it is necessary that the 
retreats of the moles under banks or in woods should be gassed 
as well as the actual outside runs. 

Trapping, with all its limitations, is quite satisfactory in 
the hands of an experienced person. On large estates, or 
where there is sufficient work to justify the employment of a 
professional mole catcher, trapping is recommended. 

The investigators' thanks are due to the Ministry of 
Agriculture and Fisheries for a grant in aid of this work ; to 
H. B, Napier, Esq., J.P., for allowing the investigation to be 
conducted in Ashton Park ; and also to colleagues who assisted 
in certain sections of the field work. 

The Ministry still has available copies of coloured diagrams 
of four common pests and diseases of fruit trees, etc., these 
showing 1, the Apple Blossom Weevil ; 

CUoared Uacnuiui 2, Winter Moths ; 3, Apple and Pear Scab ; 
of Some Peats and 4, Silver Leaf. The diagrams, in size 
and Diaeaaes of so in. by 20in., are finely produced by the 
ftutt !Crees four-colour process, and are not only 
technically clear and accurate but artisti- 
cally attractive. Suitable for display on walls, they afford an 


650 New Bttlletins and Leaeubts. [Oot., 


easy means of identifying the characteristic damage caused 
by the respective insect and fungus pests, and should be 
very helpful to fruit growers, allotment societies, local educa- 
tional authorities for use in rural schools, and for lecturing 
purposes. The diagrams are supplied in sets of four, and can 
be obtained, price 9s. unmounted or 15s. mounted on rollers, 
post free, on application to the Ministry, 10 Whitehall, 
London, S.W. 1. 


The Ministry has for some time had under consideration 
the form in which its leaflets and priced publications are 
issued. It has now been arranged 
New Series that the existing Leaflets, Miscellaneous 
ol BnUetins Publications, Research Monographs and 
and Leaflets Sectional Volumes of Leaflets shall bo 
gradually replaced by two now series 
of publications, viz. : “ Advisory Leaflets ” and priced 

“ BuUetins.” 

Advisory Leaflets will consist of brief, simply-written state- 
mmits on the subjects treated. As existing leaflets come up 
for revision they may be withdrawn, or be re-issued as 
Advisory Leaflets, and/or, if the subject warrants it, be 
extended into Bulletins. 

Subject to certain safeguards for the avoidance of waste, 
the restrictions hitherto imposed on free distribution will be 
modified as regards Advisory Leaflets (and leaflets at present 
in being). Full particulars will be found in the revised list 
of the Ministry’s Publications, a copy of which can be obtained 
free on application. 

The BvUetins will replace the existing series of Sectional 
Volumes, Miscellaneous Publications and Research Mono- 
graphs, and will not only deal with new subjects but will in 
time cover such of the existing leaflets as require fuller treat- 
ment than is possible in leaflets intended for advisory piuppses. 
As part of the new scheme, it is intended also to improve the 
whole standard (rf production, by means of better type and 
paper, improved covers, and, in some cases, by the intro- 
duction of coloured plates. The majority of the volumes will 
be illustrated. 

The folbwing Btdletins are now available and may be 
obtained, post free, at the prices mentioned :r- 

•1. Some Diseases of Farm Animals. — ^Illustrated. Prioe 
Is. 6d. 
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*8. The Improvement of Orasdand. — ^Price 8d. 

4. Fruit Production : Soft Fruits and Nuts. — ^Illustrated. 
Price Is. 

*6. Commercial Fruit Tree Spraying and what it Costa. — 
Illustrated. Price 6d. 

•6. Diseases of Poultry. — Illustrated. Price 8d. 

7. The Scientific Principles of Poetry Feeding. — ^By E. T. 
Hainan, of the School of Agricultiire, Cambridge. Price 8d. 

8. Poultry Keeping on the Oeneral Farm. — Illustrated. 
Price 8d. 

*12. The Culture of Fish in Ponds (2nd edition). — A 
summary of successful methods employed in fish farming 
countries. Price 4d. 

*16. Variations in the Composition of MUk. — ^An authori- 
tative summary of the causes. Price 4d. 

17. County Egg Laying Trials in England. — Price Is. 6d. 

18. Table Poultry Production. — A report on the experiments 
conducted under the National Poultry Institute Scheme at 
the S.E. Agricultural College, Wye, Kent. Illustrated. Price 
Is. 6d. 

19. Poultry Breeding for Egg Production : The Effects of 
In-Breeding. — A report on the experiments conducted under 
the National Poultry Institute Scheme at the Cheshire School 
of Agriculture, Reaseheath. Price 6d. 

The publications, the titles of which are indicated by an 
asterisk, have already appeared in a different form, but are 
now re-issued in improved or revised editions in the new series. 
« m * « * * 

Fob a considerable time past the Ministry has been able, 
by arrangement with the British Broadcasting Corporation, 
to broadcast a weekly bulletin of market 

Broadcasting prices each Thursday between 6.35 and 

Agrioaltliral 6.40 p.m. from most of the regional and 

MAlket relay stations ; and, more recently, to 

TfiiQwnnatfaiiw broadcast from Daventry after 9 p.m. 

each evening (except Thursday and Sun- 
day) the fat stock prices at certain selected markets. 

With the object of simplifying its programmes, however, the 
Corporation has decided, as from Monday, October 6, to 
transmit the bulletins at the same time each evening and 
from all stations. From that date the daily bulletins of Fat 
Stock Prices will be broadcast from all stations at approxi- 
mately 6.38 p.m., that is, immediately after the London Stock 
Exchange Beptnt on Mondays, Tuesdays, Wednesdays and 
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Fridays, and immediately after the First General News Bulletin 
on Saturdays. The Thursday evening bulletin of Market 
Prices for Farmers will continue to be broadcast as at present, 
between 6.35 and 6.40 p.m., but the London bulletm which 
is now relayed by Belfast and Plymouth will in future be 
broadcast also from the London and Midland Regional 
transmitters. 

The net effect of these changes is that farmers will be able 
to hear the Fat Stock Prices each evening at about 6.38 p.m. 
either from their Regional transmitter or from Daventry. 

% « 4k ♦ 

The demonstrations of horticultural machinery, carried out 
by the Ministry in collaboration with County Authorities, in 
the spring of 1929, and again in April 
Demonstrations and May of this year, attracted widespread 
of Horticultural attention in the areas surrounding the 
Uachinery centres at which the demonstrations took 
place. It is evident that an increasing 
interest is being taken in tractors and implements adapted for 
work in orchards, and the Ministry proposes to arrange a 
further series of demonstrations to take jdace in the spring 
of 1931. 

It has already been i)ointed out in this Journal (October, 
1929, p. 606) that cultivation machinery for luso in orchards 
is subject to certain limitations which do not apply in the 
case of machinery used in open field work. This fact is 
appreciated by manufacturers, and it is satisfactory to be 
able to record that the tractors and implements demonstrated 
in the spring of this year were in many cases better adapted 
for the work in view than those used in the demonstrations 
of 1929. There still appears, however, to be scope for adapta- 
tions and new construction, and it is to be expected that the 
power units and implements demonstrated next spring will 
show further improvements in design. 

Much has been learnt from the demonstrations that have 
already taken place, but nothing of greater importance than 
the need for adequate power in the tractors used. Low- 
powered machines and small implements have their sphere 
of usefulness in horticultural work, but no one would claim 
that they should be used for the principal cultivation 
operations in the larger orchards. 

It cannot be too firmly emphasized that for these operaticms 
a tractor of similar power to that required for open field work 
is a necessity. 
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SOIL SURVEYS AND THEIR UTILIZATION 

Professor Linwood L. Lee, B.S. 

{of the Agricultural Experiment Station, New Jersey, U.8,A,), 
Rothamsted Experimental Station. 

For some years past, many countries of the world have 
engaged in the making of soil surveys. Various methods have 
been suggested and tried, and numerous reports published. 
Of special interest is the work in the United States which, 
for the past thirty years, has proceeded without interruption 
under the guidance of the Bureau of Soils and, later, of the 
Bureau of Chemistry and Soils of the United States Department 
of Agriculture, in co-operation with the various States. This 
work has been very extensive and has covered all parts of the 
Union. It has also embraced the surveying of a great variety 
of agricultural, climatic, and soil conditions, so that it might 
well be considered an outstanding example of the successful 
application of soil surveys to the classification of the soils of 
a nation. There are no available data regarding the extent 
of the soil surveys completed to date within the United States, 
but, up to and including the year 1912, the survey of over 
333,000,000 acres had been completed. It is impossible to say 
what acreage has been added during the past seventeen years, 
but it is quite possible that the present surveys would show 
published work concerning well over 600,000,000 acres. 

A soil survey may be defined as the identification, classifi- 
cation, and mapping of the various soils of any given district. 
It should embody fundamentally a detailed study of their 
present and possible future utilization — ^the methods of 
cultivation and fertilization now in use on the various soil 
types, and suggestions for their improvement. Such important 
factors as crop adaptations and systems of farming as applied 
to the different soils also receive careful consideration. The 
soils recognized are then classified and their occurrence and 
distribution accurately recorded on a map. The completed 
soil survey with the accompanying report and map represents 
a complete inventory of the soils of the particular district, 
together with many important facts concerning their culti- 
vation, treatment and utilization. 

In America, soil surveys have been more extensively made 
and utilized than anywhere else in the world. It may be of 
interest, therefore, to describe briefly the American system of 
soil classification, which has worked very satisfactorily in the 
United States, and to refer to some of the field methods, and 
to the value of the work to varied agricultural interests. 

2 u 
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The American Method ot Soil Classiflcation.— The most 
important principle of the American system of classification is 
that it is an economic one, and that soils are defined and 
classified on the basis of the characteristics of the soils themsdveSy 
rather than in their relationship to other factors, such as 
geology, climate, natural vegetation or crops. The unit of 
classification is the ‘‘ Soil Type,*’ which is a combination of a 
“ Series Name ” and a Class (Texture) Name ** as, for 
example, “ Sassafras Loam ” in which “ Sassafras ” indicates 
the ‘‘ Series Name ” and “ Loam ” the class (texture) name,” 
the two names together representing “ the soil type.” 

The Soil Series . — ^The determination of the Soil Series is 


based upon the following soil characteristics : — 

I. Geological Origin of Soil Material. 

II. Mode of Formation. 

III. Topographical Position. 

IV. Drainage. 

V. Profile. 

The Soil Glass (Texture ). — ^In the United States it is re- 
cognized that all soils are made up of the following soil 


separates : — 

Fine Ciravol 
Coarse Sand 
Medium Sand 
Fine Sand . . 
Very Fine Sand 
Silt .. 

(lay 


2 to 1 mm. 
1 to 0*5 ,, 

0*5 to 0*2 
0-2 to 0*1 
01to()-05 
0 ()6 to 0.005 ,, 

0 005 to 0 


together with more or less organic matter. 

The content of organic matter in soils, except in rare cases, is 
small, seldom amoimting to more than 10 per cent, in agri- 
cultural soils and usually much less. Furthermore, if thoroughly 
decomposed, as in the average soil, it is extremely fine in grain 
and falls within the clay group of the soil separates. It is 
evident, therefore, that the texture of most soils depends 
mainly upon their mineral composition. It is further evident 
that the heaviness or lightness (texture) of any soil depends 
upon the relative proportion of the various soil separates of 
which that soil is composed. Experience has shown that a 
great range of combinations exists and therefore twenty 
textural groups are recognized. These groups are as follows : — 


(1) Coarse Sand. 

(2) Sand. 

(3) Fine Sand. 

(4) Very Fine Sand. 

(6) Loamy Coarse Sand« 

(6) Loamy Sand. 

(7) Loamy Fine Sand. 

(8> Loamy Very Fine Sand. 


(9) Coarse Sandy 

( 10) Sandy Loam. 

(11) Fine Sandy Loam. 

(12) Very Fine Sandy Loam. 

(13) Loam. 

(14) Silt Loam. 

(16) Sandy Clay Loam. 

(16) Clay Loam. 
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(17) Silty Clay Loam. (19) Clay. 

(18) Sandy Clay. (20) Silty Clay. 

If gravel, stones or shale be present in such quantities as to 
influence the economic value of the soil type the terms 
** gravelly,’’ stony ” or shale ” are used in addition to the 
class name. 

In the actual determination of the soil class (texture) in the 
field only the surface layer (Gin. to 12 in.) receives considera- 
tion and the class of the soil type is named accordingly. The 
other characteristics of the particular soil typo under obser- 
vation are also examined in the field and the type is classified 
in a definite ‘‘ Soil Series ” according to these characteristics. 
The series name, together with the class name, designates the 

SoU Type.” 

Making the Soil Map. — In the actual soil mapping in the 
United States, the field men available in a given area are 
divided into field parties, two or more men working together 
in each party. Three men often work together to advantage. 
Automobiles equipped with special speedometers for the 
measuring of short distances are used for transportation. The 
usual procedure is to choose each day a circuit for survey 
surrounded by roads or lanes, one man remaining with the 
car and surveying the soils along the roads, the other men 
walking through the fields also identifying and mapping the 
soils and joining the car at a previously appointed place. 
The soil boundaries mapped by the various men are then 
discussed and joined. Each man is of course equipi)ed with 
a base map upon which the soil boundaries are placed, or, 
having no base map, constnicts his own with the assistance 
of a plane table. One man, usually the one having the greatest 
experience, is placed in charge of all the parties and is re- 
sponsible for the planning and conduct of all the field work. 
At the completion of the survey, he is also charged with the 
preparation, for publication, of the report of the area. 

How Soil Types are Determined.— The soil surveyor s tools 
are a soil auger about 3^ to 4 ft. in length capable of extension 
2 or 3 ft. deeper if necessary, a spade and a hand trowel. In 
ordinary soil surveys, the auger is the implement most used. 
With this instrument, the surveyor determines the texture 
of the surface soil and establishes the class of the soil type 
under examination, together with the other various charac- 
teristics of the whole soil section to a depth of 3 ft. or more. 
He therefore examines the whole of the soil profile with the 
soil auger. The number of examinations necessary depends 

2u2 
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entirely upon the amount of detail encountered in the field, 
but in no case in detailed mapping are examinations made at a 
greater distance than a quarter of a mile apart. When all the 
soils of the selected area are identified and mapped, the report 
of the area is written. 

The Soil Survey Report. — The soil survey report aims to 
give a very brief description of the area under survey, such as 
its location, boundaries, size, the general physiography, topo- 
graphy and the drainage of the region. Brief statements are 
made concerning the character and density of the population ; 
principal towns ; transportation facilities by rail, road or 
water ; markets ; and climate. The distribution and amount 
of rainfall ; extremes of heat and cold ; frosts ; and the 
length of the growing and grazing season are given ; and the 
influence of these climatic factors on the agriculture of the 
region is stated. Considerable information concerning the 
present agriculture of the area is also included, such as 
the history of crops and soil usage, the present status of 
agriculture, with particulars of the main money crops and 
principal subsistence crops. Census figures are quoted showing 
the extent, yield and value of the different crops produced 
and the number and value of live stock. The adaptations of 
various crops to the soils of the region are mentioned, together 
with such facts as methods of cultivation ; farm equipment 
used in the area ; rotations practised ; fertilizer treatments 
to pastures and the various crops ; the kind, efficiency, wage 
and abundance of labour available ; the average size of farms ; 
and the tenure and money value of land. This information 
aims to furnish the reader with a clear idea of the general 
nature of the various agricultural conditions existing within 
the region. 

Most of the report, however, is given to a detailed discussion 
of the soils, each soil type is named, its colour, depth, texture 
and profile described, together with a detailed description of 
the location, topography, drainage, agricultural importance 
and nature of use, t.c., whether as arable land, permanent or 
temporary pasture or for forestry. The relative importance of 
crops grown on each soil type ; the average and range of crop 
yields obtained ; how the cultivation of each particular soil 
type is handled ; the kind and amount of fertilizer used on 
crops ; the cash value of each soil type ; and such suggestions 
concerning the improvement of cultural practices as com- 
parative observations may dictate — ^all these points are also 
related in detail for each individual soil type. 
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The completed report therefore furnishes a considerable 
fund of agricultural and soil information of great value to both 
practical and scientific interests, and it is the aim of this paper 
to attempt to point out the value of such soil surveys and to 
indicate how soil survey reports may be best utilized by all 
those interested in the various agricultural pursuits. 

Value of Soil Surveys to I^titutions of Research. — Soil 
surveys are of inestimable value to agricultural research 
institutions and especially to those engaged in the solution of 
crop production and other problems of the soil, from whom 
advisory information upon these subjects may be expected. 
Usually, in England and elsewhere, such institutions are 
charged with the duty of supplying this information in some 
specific district, such as two or three counties or a large 
political sub-division. In the United States, each state 
supports at least one, and sometimes more than one, agri- 
cultural experiment station having the same responsibility 
within its resjx^ctive state. These iastitutions are, therefore, 
greatly interested in their own local problems of crop and 
soil treatment. It is also generally recognized that different 
soils respond diffenmth^ to given crops and given treatment, 
and it is, therefore, verj^ essential that the extent and identity 
of the soils under treatment be thoroughly understood. This 
information the soil survey supplies. The manifold advantage 
of such basic information can hardly be questioned. By such 
a system in experimental soil work, all experiments are located 
on tyi)ical soil tyi)os with the assurance that results secured 
are applicable to the same soil imder the same climatic con- 
ditions, and that conclusions drawn are of the utmost scientific 
accuracy and practical value. The State Experimental 
Stations of the State of Iowa are so convinced of the soundness 
of this system that there have been established throughout the 
State many soil experiment fields* located upon specific 
representative soil tyjies as identified and classified by soil 
surveys. The results from these experimental fields are giving 
basic comparative information for each soil type, and upon 
such soil problems as the use of farm manure, the application 
of lime, the addition of phosphorus either in the form of rock 
phosphate or super (acid) phosphate, the use of complete 
commercial fertilizers, and the turning under of crop residues. 
By such work, the experimental error due to soil variation 
is reduced to a minimum. The same principle applies in other 

* Soil Experiment Fields and their Value. P. E. Brown, Iowa State 
College. {Soil Science, Vol. XIV, No, 6, November, 1922.) 



658 


Soil Subvbys and Their Utilization. [Oct., 


lines of agricultural research in which the soil factor plays a 
part, and satisfactory, accurate experimental results will 
only be obtained by an understanding and classification of 
the soil types concerned. This information the soil survey 
supplies. 


Soil Surveys and the County Organizer, Advisory Chemist 
and Advisory Specialist. — The task of the county organizer 
and advisory chemist in any agricultural community is a 
most difficult one, and each crop-year brings with it additional 
problems and responsibilities. If the fruit crop of John Smith 
fails to respond to a certain cultural treatment or method of 
disease control, or if Will Jones desires to grow a crop of 
sugar beets and has never before attempted the cultivation 
of the crop, the adviser is expected to furnish the necessary 
magic to bring about the desired result. Great advances in 
agricultural science in the past decade have enabled the 
adviser to give most helpful advice. In the case of the pro- 
posed sugar beet crop, he is able to tell the grower at once 
the name and variety of the best seed, the kind and amount 
of fertilizer needed, and complete information concerning 
the cultural practices known to be successful in the pro- 
duction of the crop. In fact, he has available and actually 
furnishes very full information upon every condition necessary 
for successful production except the soil and the weather. 
Weather conditions are, of course, beyond human control, 
and add just another speculative element to crop production 
and the interest of farming practice ; but, concerning the soil, 
how much more simple the problem would be were the adviser 
able to designate and, upon examination, point out on the 
grower’s farm the soil best suited to the sugar beet crop, 
or, in the too frequent absence of a desirable soil type, advise 
against the proposed planting and suggest other crops which 
he knows are successfully grown on the soils in question. 

With the many duties of the adviser, he is quite unable 
to make personal detailed soil studies, and for lack of a soil 
survey the necessary information would not be to hand. 
Once the soil survey is completed and published, however, 
a great fund of soil information is at once available, and, 
with a little study of the report and soil map, the adviser 
soon finds himself in a position to say to Will Jones that the 
best soil on his farm for the growing of sugar beet is the 

Bexton Sandy Ix>am ” ; further, that there are about 40 
acres available, and to obtain maximum results with this soil 
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the crop requires about 750 pounds of commercial fertilizer 
to supplement the application of about 15 tons of farmyard 
manure. He can further advise that there are or are not 
other soils on the farm worthy of consideration for the pro- 
duction of the crop, and the programme of beet production 
must be regulated accordingly. Information of such a basic 
character cannot fail to be appreciated in any agricultural 
community, and it is only through the availability and 
utilization of soil survey reports and maps that it becomes 
available. The expansion of the application of such advice 
to the production of any crop on available soil types of a county, 
or even national, area is of inestimable value in the planning 
of present or future economic production programmes. 

The Soil Survey and the Farmer.— The farmer is the ultimate 
consumer of all economic agricultural information, whether 
it concerns machinery, animals, crops or the tilling of the 
soil upon which all his efforts depend. He it is that all agri- 
cultural research aims, directly or indirectly, to help. To be 
successful, soil surveys must be of benefit to the farmer, or 
their existence can hardly be justified, and the expenditure 
of public funds in obtaining them would be entirely un- 
warranted. How then do soil surveys benefit the farmer, and 
how can ho utilize them to his advantage ? This at first 
thought seems a difiicult task for, as an individual, he is 
already nearly ov( whelmed with his many practical problems ; 
and it is indeed difficult for him to find time and a place in 
his overcrowded mind for the new discoveries the science of 
agriculture has to offer. Ho does, however, realize that his 
whole well-being is to a large extent dependent upon the 
skill with which he cultivates and understands the respon- 
siveness of his soil to his efforts. For years and, sometimes, 
even for generations, he and his ancestors, consciously or 
imconsciously, have been close students of the soil, and have 
learned by experience just when the “ clay field ” should be 
ploughed and how the best seed bed is prepared on that 
“ sandy piece ” ; that the “ sandy piece ” grows good sugar 
beet but poor wheat, while on the clay field ’’ the con- 
ditions are reversed. In the little sphere of his own farm, he 
is an expert on the utilization of his own land, but at a total 
loss to express himself in soil term universally understood 
by himself and others. Here the soil survey comes to his 
assistance. He obtains a soil survey report of the area in 
which his farm is located, he refers to the soil map and 
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perhaps with some effort locates his land ; closer observation 
shows him that the ‘‘ clay field really isn’t ‘‘ clay ” at all, 
but Sassafras Loam, and the report also says that this soil 
grows excellent wheat but a poor quality of sugar beet, just 
as he knows it does. Reading further he finds that it also 
gives excellent returns with lucerne or potatoes. Immediately 
comes the idea — “ there on my Sassafras Loam I’ll put the 
lucerne crop I need so badly and have always been afraid 
to attempt.” The educational work is started ; soil Urms 
come into use in the community ; the coimty organizer 
and advisory specialist, with the use of soil survey maps and 
reports, are soon able to identify, name and understand the 
crop adaptations, cultural treatment and economic utilization 
of the soils of the district. 

All the agricultural interests find themselves on common 
‘‘ soil ground,” and just as heretofore they liave been ablci 
to recognize, name and understand the economic value of 
Jersey cows, white leghorn chickens and alsike clover, 
they are now able by reference to soil survey maps and 
reports to identify, recognize and understand the economic 
value and crop adaptations of soil types. Scarcely more 
need be said of the value of such information to the individual 
farmer, once it finds root in the agricultural community. 
It should be emphasized, however, that it is difficult for 
the average farmer, personally, to seek and digest soil survey 
reports, but the duty of conveying the soil facts lies with 
the county organizer, advisory specialists and other agri- 
cultural agencies who must, of course, first acquaint them- 
selves with the use of available soil survey reports and maps. 

Soil Surveys and Land Utilization* — Perhaps the broadest 
and most useful application of the practical value of soil 
survey reports finds expression in the study of the utilization 
of lands for agriculture or other purposes. Such studies 
embrace the present as well as future possibilities of the land, 
and thus assist in the economic utilization of land already 
developed and indicate its potential possibilities. All agri- 
culture is, of course, dependent upon the land available for 
cultivation or other purposes, and a complete understanding 
of its classification and utilization is essential for success. 
This applies to the agriculture of an individual farm, a county 
and even a nation. 

As an example of its application to large land areasi the 
State of New Jersey, U.S.A., is of interest. The boundaries 
of New Jersey embrace an area of approximately 7,000 square 
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miles or 4,500,000 acres. The value of agricultural products 
vaiying from season to season is between £20,000,000 and 
£30,000,000. This return comes from a great variety of crops 
and other agricultural products. Among the crops produced 
(in 1926) and their approximate acreage the following deserve 
mention. 

Less intensive crops such as maize, wheat, oats and rye 
occupied approximately 340,000 acres. There were about 
412,000 acres of hay made up of timothy, clover and alfalfa 
(lucerne). Pastures took up 355,000 acres. There were over 

6.000. 000 fruit trees, mostly apples and i)eache8 ; nearly 

2.000. 000 grape vines ; and a total of approximately 200,000 
acres of intensive crops, such as white potatoes, sweet potatoes, 
tomatoes, asparagus and a great variety of other market 
garden crops. In addition, there were about 122,000 cows 
and 4,000,000 chickens. Forests occupied about 2,000,000 
acres. In this State, the lands are therefore being utilized 
in a most diversified mamier. Further, land values are high 
and agriculture is becoming rapidly intensified. It is highly 
essential, therefore, that each soil type be utilized in the most 
efficient and economic manner. Fortunately, a complete 
detailed soil survey of the whole of New Jersey is available. 
This, representing as it does a complete inventory of the soil 
resources of the State, is assisting in the solution of many 
agricultural problems. 

An analysis of the data made available by the soil surveys 
shows that, in New Jersey as a whole, there are 2,511,194 
acres of well-drained arable soils available, 1,091,510 acres of 
soils needing drainage and about 717,000 acres of soils not 
adapted to cultivation and therefore best utilized as per- 
manent pasture or as forest lands. Of the arable lands, it is 
known and well established that certain crops and crop 
varieties grown in the State are better adapted to certain soil 
types than others. For example, the field studies of the soil 
survey indicate that the best soil for the production of white 
potatms is the Sassafras Loam, and the State possesses a 
total of 184,290 acres of this soil type. The acreage of potatoes 
produced is now only about 70,000 acres, showing that there 
still remains a potential acreage of about 114,000 acres avail- 
able for this crop. Should economic conditions warrant the 
expansion of the potato acreage, therefore, the Sassafras 
Loam would be the soil type strongly recommended for 
development. The same information is available foi wheat 
and oats, timothy and clover, maize, rye, alfalfa, sweet 
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potatoes, orchard and small fruits, cranberries and vegetables 
— ^in other words, all the crops under cultivation within the State. 

Of the lands needing drainage, it is estimated that approxi- 
mately 200,000 acres of these soil types are of sufficient 
potential value to warrant the expense of immediate reclama- 
tion. The balance of all land of this type in the State, under 
present economic conditions, is best utilized either as per- 
manent pasture or for forestry. With the study of such com- 
plete soil information, this State is putting into effect a sound 
policy : land utilization and agricultural development are 
being made possible only through information available in 
the completed soil survey. 

The county organizers, advisory specialists and research 
workers of the agricultural college and experiment station, 
and the farmers of New Jersey, are being educated in the 
application of soil surveys so that they may all be able to 
identify soil types by name and understand the characteristics, 
utilization and value of the various soils in the State and on 
their own farms. This phase of the work naturally takes 
some time, but it is progressing rapidly and, in the near 
future, the county organizer and farmer will discuss the value 
of Sassafras Loam as compared with the Shrewsbury Sandy 
Loam for the production of a potato or any other crop, just 
as they now talk over the relative possibilities of Shorthorn 
and Jersey cattle for the farm herd. In short, the soil survey 
has enabled all those engaged in agriculture to express them- 
selves in soil terms, the lack of which, hitherto, has been a 
serious handicap to the exchange of helpful ideas gained either 
by experimentation or practical experience in the cultivation 
of soil types. 

Soil surveys already completed throughout the United 
States have given soil terms and soil classification a national 
scope ; the completion of additional surveys in other countries 
makes for international soil understanding. Agricultural 
conditions of one nation constantly affect others, for present 
agricultural problems are world-wide ; changing economic 
conditions constantly affect crop production ; while shifting 
markets and increasing competition further complicate matters. 
As the centres of population increase, extensive methods of 
production give way to intensive cultivation ; new irrigation 
projects develop and unsuccessful ones fall by the wayside ; 
afforested areas become new arable and pasture lands ; there 
is an over-production of agricultural products ; prices fall ; 
unprofitable marginal lands go out of production; eroskm 
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takes its toll and further depletes them ; there is a world- 
wide depression in agriculture ; farmers become bankrupt 
and leave the land. 

All this has taken place from time immemorial ; it is taking 
place at the present time. “ What is the solution ? ” we all 
ask, at the same time realizing the many complicated factors 
involved. The solution of all our agricultural problems is 
most difficult, and perhaps sometimes seems impossible. 
We may at least be sure that the sooner the soils of individual 
farms, counties and nations are completely surveyed, the 
sooner we may hope for that world-wide prosperity of agri- 
culture to which every conscientious tiller of the soil is entitled. 
*«•««* 

THE VARYING EFFECT OF LIME ON GRASS 
LAND WITH DIFFERENT SCHEMES OF 
MANURING 

WlNIFBED E. Beenchlby, D.Sc., F.L.S., 
Rothamsted Experimental Station. 

Under modem methods of manuring and treatment of grass 
land, the question of liming assumes greater importance as 
time goes on. It is gradually becoming recognized that, whereas 
much of the grass land in this country is capable of benefiting 
by the application of lime, there are other areas on which 
lime may be harmful, reducing the crop instead of increasing 
it. On the other hand, it has recently become clear that under 
certain extreme conditions of climate, such as frost and drought, 
judicious applications of lime may make all the difference 
between a reasonable crop and none at all. Both these cases 
are exemplified at the present time by the Rothamsted per- 
manent grass plots on heavy loam, and future developments 
will be carefully watched. 

In an earlier number of this Joubnal* an account was 
given of the preliminary results of applying lime to three 
areas of permanent grass for hay, which had been imder definite 
manurial treatment for a num^r of years. Broadly speaking, 
it was found that considerable increase was brought about by 
liming areas receiving artificial manures containing sulphate 
of ammon ia, but that where organic manure, such as dxmg, 
was applied, with or without artificials, the tendency was for 
liming to decrease the yield. These experiments have been 
continued, and demonstrate the correctness of the preliminary 
results. 


* S^tember, 1925, pp. 504-512. 
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At the end of 1919, three plots (A, B, C ; see Table I for 
manuring) were subdivided and given light and heavy dressings 
of lime, the remaining third being unlimed.* 

Owing to the initial variation in the soil acidity, the corres- 
ponding dressings on the three plots varied in quantity, but the 
amounts on the two plots receiving dung were suflSciently 
alike to admit of a fair comparison of results. Lime has been 
applied on three occasions, early in 1920, 1924 and 1928, and 
figures are thus available for two complete liming courses 
and part of a third. 

TABLE I. — Manubino and Liming of Plots A, B, C 

Manuring Light liming Heavy liming 

lb. per acre. lb. per acre 
Applied 1920, 1924, 1928 

A (Plot 19) . . Dung every fourth year 

(14 tons i)er acre) . . 670 3,160 

B (Plot 20) . . Dung every fourth year 
(14 tons per acre), nitrate 
of soda and mineral man- 
ures in intervening years 
(e.g., dung 1905, artificials 

1906, 1907, 1908) . . 670 2,772 

C (Plot 18) . . Sulphate of ammonia, po- 
tash, magnesia and sul- 
phate of soda every year 3,951 6,788 

With Ddds Only (Table H, Plot A) , — On the first two courses, 
the application of lime, one year before the dung, had little 
influence on yield, but, after the organic manure had been 
put on, the crop from the limed plots fell considerably. At 
the third application, in 1928, the heavy dressing caused an 
immediate and considerable drop in yield, possibly indicating 
a cumulative effect of the earlier treatments, accentuated by 
the extra supply. The aftermath was reduced with both 
dressings almost every year, the difference between the two 
not being very marked. For ease of reference all the crops 
for each four-year course of liming have been added together 
and averaged, and in addition, for purposes of comparison, the 
yields have been calculated as percentages of the crops on 
the imlimed portion of the plot for each course. 

With heavy dressings of lime, the reduction of total crop 
in each period has been remarkably steady, 83*5, 81*8 and 79*4 
per cent, of the unlimed crop being produced in successive 
periods. With the lighter dressing, the harmful effect seems 

* The light dressing was determined by a colorimetric method 
based on the hydrogen-ion concentration of the soil, the heavy dressirig 
on the Hutchinson-Maclennan method of estimating lime requirement. 
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TABLE n.— Pixw A 


(o) Average yield of hay, in cwt., per acre per annum 
Over period 1920-3 1924-7 1928-9 


Liming 

1st 

2n.d 


1st 

2nd 


1st 

2nd 


Crop 

Crop Total 

Crop 

Crop 

Total 

Crop 

Crop Total 

None . . 

280 

18 3 

46-3 

27 3 

12 3 

39-6 

9*7 

3 2 

12*9 

Light . . 

23*2 

15-5 

38-7 

25*7 

8*8 

34-5 

10*2 

1*8 

12*0 

Heavy . . 

21-6 

17-2 

38-7 

24 3 

8*1 

32-4 

8*4 

1*8 

10*2 


(6) Crop aa above, expressed 

in percentage of unlimed 


Liming 
None . . 

1000 

100*0 

1000 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

Light . . 

82-8 

84*6 

83-5 

94*1 

71*2 

87*0 

105*5 

58*3 

93*8 

Heavy . . 

76-6 

93*9 

83-5 

88*8 

66*3 

81*8 

86*7 

57*5 

79*4 


to be wearing off as time goes on, the percentages with lime 
being 83*5, 87*0 and 93-8 of the unlimed. 

With simple organic manuring, the composition of the 
herbage is not affected to any marked degree. Considerable 
variations occur from year to year, due to seasonal effects, 
and the only constant change seems to be a tendency towards 
reduction of bent grass {Agrostis) and sweet vernal grass 
(Anihoxanthum), particularly with heavy liming. One very 
noticeable feature was the large proportion of meadow pea 
(Ijathyriis) after the first two occasions that the lime was put 
on (Table III), followed by a return to the normal quantity 
till the next lime application, but as this also occurred on the 
unlimed portion of the plot it was obviously seasonal and not 
associated vith the effect of liming. The increase did not 
occur in 1928, after the third application. 

TABLE III. — Perckntage of Meadow Pea (Lathyrus praienais) 



Unlimed 

Light liming 

Heavy Hi 

1919 .. 

6*0 

6*0 

^6*0 

1920 . . 

12-3 

17-9 

8*3 

1921 

4*8 

2*1 

34 

1922 . . 

7*4 

5*8 

6*9 

1923 . . 

7*2 

9*2 

15*6 

1924 . . 

19*5 

17-8 

20-5 

1925 . . 

3*9 

3 1 

1*3 

1926 .. 

2 3 

13 

0*9 

1927 

1*2 

1*1 

1*0 

1928 . . 

. . — 

— 

1*0 


The danger of reduced hay yield, where lime is used in 
conjunction with organic manure on heavy land under grass, 
is emphasized by another plot on the same field, which receives 
dung and fish guano alternately every second year and 
2,000 lb. per acre of lime every four years. Here again the 
hay crop is considerably less where lime is applied, the degree 
of harm varying with the season. 

The reduction of yield due to liming is evident in both first 
and second crops to a very similar extent, and has amounted 
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TABLE IV. -Yields fbom Plot Reobiving Dung, 1921, 1926, 1929 

Fish Guano, 1919, 1923, 1927 
Limb, 1920, 1924, 1928 

(a) Average yield of hay, in cwt., per acre per annum 
Over peHod iQ20-^ 1924-7 1928-9 

1st 2nd 1st 2nd 1st 2nd 

Limhig Crop Crop Total Crop Crop Total Crop Crop Total 

Unlimed 43-4 10-2 63-6 430 16-4 69-4 17-7 3-8 21-6 

Limed . . 36*7 8-2 43-9 38*3 16-5 63*8 16-3 2-7 18 0 

(h) Crop as above , expressed in percentage of unlimed 
Unlimed 1000 1000 1000 1000 1000 1000 100 0 100 0 1000 
Limed.. 82 1 80-4 81-8 89*1 94-6 90*6 86-4 72*7 84*0 

to 20 per cent, or more on occasion, being considerably affected 
by season. In most years the depreciation on the limed area 
is quite obvious while the crop is standing, especially as regards 
its relative density. 

Ciombmation o! Dung with Artificial Manure (Table V» Plot B)* 

— ^This combination has a different effect upon the quantity 
and quality of hay produced compared with dung used alone, 
when lime is applied in each case. With light applications of 
lime, the initial effect was to improve the colour of the grass 
and bring about a considerable increase in crop, amounting 
to 18-4 per cent, over the first four years’ course for the first 
crop yields. After the second application in 1924, the improve- 
ment was rather less, 12*9 per cent., and after the third, in 
1928, the first crop was lower than on the unlimed portion. 
The second crops throughout were reduced with light liming, 
but not enough to wipe out any improveraont on the first crop. 
The reduction after repeated liming suggests that the earlier 
dressings had brought the soil to such a condition that there 
was no more possibility of improvement with lime, and to a 
point where further additions of lime caused harm on account 
of the organic manures applied, as on the plot (A) receiving 
dung only. This idea is supported by the effect of the heavy 
dressings, which at first had little influence on the yield, but 
which, since the second liming, have reduced both the first and 
second crops to less than those on the unlimed portions. 

TABLE V.--PLOT B 


(a) Average yield of hay, in cwt., per acre per annum 
Over period 1920-3 1924-7 1928-9 



1st 

2nd 


Ist 

2nd 


1st 

2nd 


Liming 

Crop 

Crop Total 

Crop 

Crop Total 

Crop 

Crop 

Totol 

None . . 

32*1 

16*7 

48*8 

36*7 

9*4 

45*1 

16*3 

2*9 

192 

Light . . 

37*9 

13*4 

61*3 

40*4 

7*2 

47*6 

16*6 

2*0 

17-6 

Heavy . . 

33*5 

*16*6 

49*1 

32*6 

6*1 

38*7 

15*0 

1*8 

16>8 


(6) Crop as above, expressed in percentage of unlimed 
None .. 100 0 100*0 100 0 100 0 100*0 100 0 100*0 100*0 100*0 

Light ,. 118*4 80*1 106*2 112*9 70*8 106*4 96*7 09*0 91*7 

Heavy.. 104*6 93*3 100*8 91*3 64*6 86*7 91*5 62*9 87*1 
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A comparison of the percentage figures given in Table II (6) 
and V (6) shows that the adverse effect of liming with organic 
manures is considerably lessened at first by the presence of 
artificial manures, but that if liming is repeated at regular 
int(*rvals this benefit disappears. For instance, at the end of 
1923 no reduction of total crop had occurred with heavy liming 
in conjunction with dung and artificials, against a 16*5 per cent, 
reduction with dung only. After another four years, however, 
a drop of 14-3 per cent, had occurred in the former case against 
19*2 per cent, in the latter, which represents a considerable 
levelling up due to the extra application of lime. No further 
change is yet obvious after the third dressing in 1928, but 
only two years’ figures are yet available. 

Where artificials and dung are both used, liming has had no 
constant influence upon the constitution of the herbage, even 
where heavy dressings are used. Seasonal changes are rather 
large, especially in years in which meadow pea [Lathyrus 
pratemis) is plentiful, as then grasses tend to be more drasti- 
cally reduced than are the miscellaneous plants or weeds. 

After the first light application of lime in 1920, the herbage 
was much improved in quality, chiefly owing to the better 
all-round groi^h of the majority of 8i)ecies, rather than to 
the encouragement of a few plants only. With the subsequent 
reduction in crop due to repeated liming this initial benefit 
disappeared. 

Artificial Fertilizers contaming Nitrogen used without Organic 

Manure. — In this case (Table VI, Plot C), liming has a totally 
different effect. On the plot obsen^ed, no phosphate w^as given 
and the nitrogen was applied as sulphate of ammonia. After 
the first application of lime, with either dressing, the first crops 
were heavier than those on the unlimed areas, but this was 
counterbalanced by lighter second crops, so that at the end 
of the four-year course no appreciable difference in total crop 
was obtained (Table VI, a). After a second dressing the 
improvement in the first crops due to liming became more 
marked, the heavier dressings giving the better results. At 
the same time the heavy dressings gave a better second cut, 
though with the lighter dressings this stiU tended to be slightly 
below that on the unlimed area. The net result was the very 
appreciable increase of 38*0 and 64*2 per cent, with light and 
heavy liming respectively over the second four-year course 
(Table VI, 6), and there are indications that this improvement 
will be even greater during the present course, 1928-31, though 
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this will be partly affected by the unusual seasonal conditions 
in 1929, discussed later on in this article. 

TABLE VI.— Plot C 


(a) Average yield of hay, in cwt., per acre per annum 
Over period 1920^^ 1924-7 1928-9 

1st 2nd 1st 2nd 1st 2nd 


Liming 

Crop 

Crop Total 

Crop 

Crop Total 

Crop 

Crop 

Tota 

None . . 

, 23-6 

21*7 

46*2 

19*9 

15*5 

35*4 

4*1 

2*3 

6*4 

Light . 

. 30-2 

12*8 

43*0 

34*4 

14*9 

49*3 

15*1 

2*0 

17*1 

Heavy . , 

31-2 

14*8 

46*0 

40*0 

18*1 

581 

21*3 

3*1 

24*4 


(h) Crop 08 above, expressed 

as percentage of unlimed 


None . 

. 1000 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

Light . 

. 128*4 

58*8 

95*0 

173*1 

96*3 

138*0 

362*9 

86*8 

265*4 

Heavy . 

. 132*3 

68*3 

101*6 

201*5 

116*4 

164*2 

511*9 

135*2 

378*6 


On this plot, not receiving any dung, liming has had a 
marked influence on the composition of the herbage. There has 
been a steady increase in the proportion of grasses present, 
with a corresponding drop in the miscellaneous plants or 
weeds. The increase in grasses is largely due to foxtail 
(Ahpecurus pratensis), which always responds to good feeding 
and liming. Cocksfoot {Dactylis glomerata) has increased, and 
oat grass {Arrhenatherum avenaceum) has also become more 
plentiful with the heavier dressing. At the same time the 
less desirable grasses, such as bent grass {Agroetis spp.) and 
sweet vernal grass (Anthoxanthum odoratum), have decreased 
in amount, as also has sorrel {Rumex acetosa), though the 
reduction in that case has been very gradual and somewhat 
slow in becoming evident. 

The benefits of liming in this case have been becoming more 
and more apparent every year. The herbage on the unkme^d 
area has been extremely uneven, tussocky, weedy, with 
relatively little top growth and a generally dishevelled appear- 
ance. Year after year, the limed areas have improved till now 
they are covered with a well developed, even herbage, with 
plenty of top as well as bottom grass. In 1929 the difference 
was most striking, owing to the abnormal seasonal conditiotxs. 
The winter of 1928-9 was very cold, with exceptional frosts, 
the mean temperatures for January and February being 
4-4^^ F. and 8-0'' F. below the averages for the previous fifty-one 
years. This was associated with a drought, with less than half 
the usual amount of rain, only 2-613 in. falling during the first 
three months of the year, instead of the average (over the 
previous seventy-eight years) of 6*349 inches. This was folbwed 
by further droughts and periods of excessive sunshine right up 
to September and October respectively, and the first and 
second hay crops of 1929 suffered accordingly* 
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After the early frost and drought, the unlimed part of the 
plots receiving dung and artificials became brown, with 
practically no new growth, and yielded an almost negligible 
first crop of 2.68 cwt. per acre, while the limed portions were 
green and relatively well grown, giving crops of 28-77 and 31-86 
cwt. per acre with light and heavy liming respectively. 

This strikingly beneficial effect of liming w^as noticeable 
during the same season on other plots receiving various com- 
binations of manures, but always where sulphate of ammonia 
was the source of nitrogen supply. 

After the adverse winter conditions, the herbage on the 
unlimed parts of these plots appeared to be dead, forming 
a light yellowish -brown mat which stood out in striking 
contrast to the brownish-green colour on the adjacent limed 
areas and those receiving no sulphate of ammonia in their 
manurial scheme. When growth started on the latter areas 
the winter-killed, unlimed plots did not improve, and they 
remained brown and almost devoid of new^ vegetative growth 
throughout the 8t*ason. The abnormally dry summer doubtless 
had much to do with the failure to rectover, and must have 
accentuated the original mischief. In December, 1929, there 
were evidences of recovery, the degree depending upon the 
manuring. With sulphate of ammonia alone without lime, 
the plot was becoming fairly well covered with dark green, 
grassy tussocks, still surrounded by a good d(*al of bare ground. 
Where minerals w'ere associated with ammonium sulphate, 
very little improvement had taken place, and the plots w\^re 
still covered with a mat of dead herbage, with a few' tussocks 
of green grass or sorrel in places. One striking feature is the 
beneficial action of silicate of soda when applied to unlimed 
areas dressed with heavy doses of ammonium sulphate and 
minerals. Here the alkali in the silicate of soda seems to have 
acted like a dressing of lime, and the plot showed very con- 
siderable recovery, being almost covered with large tufts of 
Yorkshire fog (Holcua lanatus), with comparatively small 
areas of bare ground in between. 

The application of lime to manurial combinations containing 
sulphate of ammonia prevented the original winter-killing of 
the herbage. Under these conditions, the plots remained green, 
got away well in the spring of 1929 and gave relatively good 
^irops considering the adverse influence of the later droughts. 
The contrast is well shown in the illustrations taken in June, 
1929, befoie the hay was cut. In Fig. 1 the foreground is 
unlimed and the distant portions of the plots have received 

2x 
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lime. On the left is shown the comparative uniformity of 
growth on a plot receiving superphosphate only, and on the 
right the effect of adding sulphate of ammonia without and 
with the use of lime, the unlimed area being a dead mat of 
grass. Fig. 2 is a view down the length of a series of plots 
receiving sulphate of ammonia and minerals, lime being given 
to the right hand portion and not to the left, which shows the 
characteristic stretch of dead herbage with some tussocks of 
grass which had succeeded in re-establishing themselves. 

In Table VII, the yields are given for 1929 and for the 
average for the preceding ten years for three pairs of plots 
showing the effect of liming with different manures, with and 
without sulphate of ammonia in each case (a), together with 
other figures giving the result of using nitrate of soda as a 
source of nitrogen (b), the basal quantity of nitrogen being 
the same in each case. 

TABLE VII 

(o) Yield of hay, cwt. per acre. crope 

1Q9Q 1Q1Q. 109ft 

With S/A No S/A With S/A No S/A 
No No No No 

Lime Limed Lime Limed Lime Limed Lime Limed 
No manure 2*77 12*10 6*27 6*86 15*69 19*09 12*21 11*73 

Superphos. .. 1*02 24*06 10*18 7*42 19*76 30 13 17 49 14*66 

Complete 

minerals .. 0 91 45*77 15*12 30 94 35*67 51*48 26*16 31*85 

Averages for 

three plots.. 1 57 27 31 10 62 15*07 23 71 33 57 18 62 19 41 

Ratio Limed 

No lime.. 17*39 1 43 1*42 1*04 

{b) Yields^ using sulphate oj ammonia and nitrate of soda as 
source of nUrogen 
1090 1010.109fi 

With S/A WithN/S With 8/A WithN/S 

No No No No 

Lime Limed Lime Limed Lime Limed Lime Limed 

Complete 

minerals .. 0*91 45*77 39*8 40*3 36*67 51*48 66*93 61*90 

Ratio Limed 

Unlimed.. 60*29 1*01 1*44 0*91 

Comparison of the ratio between the yields from limed and 
unlimed areas shows that in normal years, represented by the 
average figures for 1919-28, liming improves the crop con- 
siderably where sulphate of ammonia is used, by about 40 per 
cent, in this case, but in the absence of nitrogenous manuring 
it has very little definite effect. In the abnormal 1929 season, 
owing to the killing out of grass by ammonium sulphate, the 
limed crops were about twelve times the heavifu*, but 
in the absence of nitrogen an increase of 40 per cent, only was 
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recorded. Comparing the effect of sulphate of ammonia with 
nitrate of soda the discrepancy in ratio was still more marked. 
These figures draw attention to the need of care in the use of 
sulphate of ammonia as a dressing for grass land, and to the 
advisability of combining some measure of lime application 
with this form of nitrogenous manuring, unless it is certain 
that an adequate lime supply is present in the soil. The trouble 
was obviously a question of soil conditions and not of excessive 
nitrogen supply, because (1) the harmful effects were mitigated 
by dressings of lime and (2) plots receiving the same nitrogen 
dressings in the form of nitrate of soda were not affected by 
the winter weather conditions, and gave normal crops where 
no lime was applied. 

The variation in the effect of lime, according to the manurial 
system adopted, is shown in other cases besides those described 
above, i.e., its harmful action on yield where organic manures 
are utilized, and its beneficial effect in tin presence of sulphate 
of ammonia. 

On the heavy loam at Rothamsted, unmanured areas cut for 
hay year after year show no response to liming, the average 
crops having been practically identical over long periods. 
With nitrate of soda alone, the result is the same, although in 
this case liming has only been in force for the past ten years. 

TABLE VIII. -Yikld not Affkcted by Limino 




Mean crap in 

cwt. 



let Crop 

1<?^ Crop 

2n(l Crop 



1910-1919 

1920-1929 

1920-1928 

Plot 3. 

XTninaiiured — 





Not limed . . 

9-84 

11 43 

6-40 


Limed 

945 

12 04 

5-80 

Plot 17. 

Nitrate of Soda- - 





Not limed . . 

2283 

23*09 

10-40 


Limed 

♦ 

23 38 

9-67 


♦ Second crops, 1910-1919, are not included, because the data for 
that period are incomplete in several respects. 

With certain unbalanced mineral dressings, and with com- 
binations of nitrate of soda and minerals, liming has a detri- 
mental effect upon yield. 

With a complete mineral dressing, including phosphate and 
potash in addition to the other salts, liming has proved 
decidedly beneficial to first crop yield, as is shown in Table IX, 
with little effect on the second crop. 

Where phosphate alone has been supplied as superphosphate 
(Table X), a big reduction of yield with liming occurred in the 
period 1910-19, but the depreciation was less in the succeeding 

2x2 
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TABLE IX.- -Average Yield (in cwt.) of Plot 7 — Mixed Mineral 

Manures 

1st Crop Crop 2nd Crop 

1910-1919 1920-1929 1920-1928 

Not liined . . . . 26-3 26*9 14-9 

Limed .. .. 31-6 33 1 13-3 

period 1920-1929, though it still appeared in both first and 
second crops. With mixed mineral dressings, from which 
potash is omitted, lime also decreases yield considerably, but 
in this case the loss has been consistently great over the whole 
twenty years under consideration. 

Although with nitrate of soda alone, the yield is not affected 
by liming, and with mixed minerals it is imj)roved, yet if 
minerals are applied after the land has been dressed with 
nitrate for some years a marked reduction of yield occurs 
with liming. Further, if nitrate and minerals are applied 
together a similar reduction is observed, with either light or 
heavy dressings of nitrate. This effect shows quitt' soon, as it 
is equally (evident whether liming was started in 1920 (Plot 14) 
or 1903 (Plot 16). 


TABLE X. Yields Ad vER.si:Ly Affix'ticd BY Liming 





AlcfW crojt in art. 

riot 4, 

Siiuorphort. 

Not limed . . 

Isf Crop 
1910-1919 

17 06 

\sl Crop 
1920-1929 

17-60 

2nd (Wop 
1920-1928 

7-98 


Limed 

1 1 57 

16 46 

6-65 

Plot 8. 

Miii«. without jiotash 
Not limed . . 

l«-76 

17*60 

10-47 


Limed 

12 84 

14 23 

7 79 

Plot 15. 

Minn, after N/S - 
Not limed . . 

2502 

27-85 

13-64 


Limed 

... 

24-21 

10-90 

Plot 16. 

Mins. })liis N/8 lip^ht 
dressing — 

Not limotl . . 

39- 12 

37-95 

13-08 


Limed 

32-54 

35 82 

11-61 

Plot 14. 

Mins, plus N/S heavy 
dressing — 

Not liined . . 

48-28 

50-81 

17 37 


Limed 

— 

47 11 

12-12 


Prom the above results, it is evident that the application of 
lime to grass land needs to be undertaken with due con- 
sideration of the condition and manurial treatment of the soil. 
The effect of lime naturally varies with the type of soil as well, 
but its action is not always beneficial. In conjunction with 
organic manure, or with such combinations of artificials as 
nitrate of soda and minerals, liming may cause considerable 
reduction of jdcld. On the other hand, on an acid soil, such 
as one rendered acid by repeated applications of sulphate 
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of ammonia, lime increases the yield in ordinary circumstances, 
while under certain abnormal weather conditions, as severe 
frost and drought, it may induce good growth of grass, whereas 
in its absence the crop may be practically a failure. 


THE WORLD’S POULTRY CONGRESS, 1930 

V. E. Wtlkins, B.Sc., Ph.D., 

Ministry oj Agriculture and Fisherie^n ; Hcjcretary of the Congress, 

The Fourth World’s Poultry Congress, which was opened 
at the Crystal Palace by H.R.H. the Duke of York on Tuesday, 
July 22, 1930, and lasted until Wednesday, July 30, was 
generally agreed to have been a success. The number of 
countries represented was 61, and the total membership 
approximately 2,300. Over 80,000 ]X'ople visited the Congress 
Exhibition, of whom some 50,000 paid for admission. This 
att('n<lancu, considering the unfavourable weather which 
prevailed throughout the j)eriod, may be regarded as very 
satisfactory. 

The Congress Proceedings.— Taking first the Congress 
])roper, a bric^f review of the programme may be given. The 
majority of <l(‘l(‘gat-<'s registered at The Wliitehall Rooms, 
Whitehall Place, Londoi», S.W. I, on Monday, July 21, 
n'Oiuving their membership badge and Congress literature, 
including, in addition to the (\mgress pa|x^rs, the final pro- 
gramme, the Exhibition programme and catalogue, a guide 
to London and invitations to various social functions. The 
same evening, a recejition by H.M. Govemmont was held 
at Tiancast('r House, St. James’s, where members were 
nwived by the Rt. Hon. (’. Addison, M.D., F.R.C.S,, M.P., 
Minister of Agricultun' and Fisheries. 

Papers , — The Pajx'r-reading tbnferences at the Crystal 
Palace commenced at 10 a.m. on the morning of Tuesday, 
July 22, and were continued throughout the Congress period. 
Each morning, five conference halls were devoted to the use of 
memliers for the reading and discussion of papers which 
dealt with every important aspect of poultry and small live- 
stock husbandry. In all, 156 papers, prepared by si)ecialists 
from all parts of the world, were thus presented and discussed. 
Each of the five conferences had an honorary chairman, two 
acting chairmen and a secretary. Interpreters were in 
attendance so that discussions could be carried on in English, 
French, German, Spanish and Italian. A sixth session, which 
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met on two mornings, was devoted to the subject of rabbits. 
Where found necessary, conference halls were equipped with 
amplifying apparatus for better hearing. 

The complete set of papers to be presented was available 
in printed form before the opening of the Congress. Each 
paper was printed in English and summarized in English, 
French, German, Spanish and Italian. The papers for each 
of the six sessions (including the one for rabbits) were bound 
in a separate volume. The resumes of the papers in English 
and the other four languages were also separately bound ; 
thus there were in all eleven volumes, each fully indexed. 
This arrangement did much to simplify the paper-reading 
programme and to facilitate discussion. 

Entertainments . — A comprehensive programme of enter- 
tainment was arranged for members of the Congress. On 
the evening of the opening day, Tuesday, July 22, the British 
Broadcasting Osrporation kindly organized a Military Band 
Concert at the Crystal Palace, when the B.B.C. Military 
Band u'as augmented by 80 performers. On Thursday, 
July 24, the members were the guests of the British Poultry 
Industry at a Reception and Conversazione held at the Palace. 
This function was organized by a Joint Hospitality Committee 
representing the Poultry Club, the Scientific Poultry Breeders’ 
Association, the National Utility Poultry Society and the 
Utility Duck Club. There was a reception by the Presidents 
of these bodies, also a vocal and orchestral concert, and dancing 
and hospitality. On the evenings of Friday and Saturday, 
July 25 and 26, an Army and Royal Air Force Pageant was 
staged in the Crystal Palace Stadium. The salute was taken 
on the first night by Prince Arthur of Connaught, and on 
the second by Lord Thomson, Minister for Air. 

On Monday, July 28, Sir Thomas Beecham with his opera 
orchestra, supported by the London contingent of the Handel 
Choir, numbering 2,600 voices, gave a performance of the 
“ Messiah ” in the Central Transept of the Palace. Later in 
the evening, there was a display of fireworks in the Palace 
grounds. On Tuesday, July 29, the Corporation of the Qty 
of London held a reception and conversazione at the Guild- 
hall, at which the Lord Mayor and Sheriffs were, present and 
received many of the CongreBS members. 

Finally, on the concludh^ day, Wednesday, July 30, 
members were entertained in the aftemocm, as guests of 
H.M. Government, at fl. p«trty field at Windsor Ceatle. 
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In addition, the official delegates to the Congress, appointed 
by the respective Governments, were entertained by H.M. 
Government at a dinner held at the Hotel Victoria, North- 
umberland Avenue, London, W.C. 2, on Wednesday, July 23. 

Tours, — A series of afternoon tours was arranged during the 
Congress. These tours comprised visits to well-known poultry 
establishments and to places of scenic and historic interest. 
In each case, hospitality was provided for those taking part. 
On Saturday, July 26, two all-day tours were run, one to 
Cambridge, which included visits to the various Colleges ; 
the other tour took the form of a run through Essex. The 
tours were w’ell attended ; and in the two Saturday tours 
alone, nearly 600 Congress members participated. Mention 
may also be made of an early morning visit to Smithfield 
Market, Ix)ndon, when some 80 Congress members had an 
opportunity of seeing the methods of the London wholesale 
poultry trade, and were entertained at breakfast by the 
London Central Markets Tenants’ Association. 

Entertainment of Lady Members, — The lady members of the 
Congress were specially catered for by the Ladies’ Sub- 
Committee, under the chairmanship of the Countess De La 
Warr. Visits to shops, private art collections, tours of I^ndon, 
etc., were supplemented by receptions given by well-known 
hostesses both in and near London. Cnuntt^ss Dc La Warr, 
Lady Cj’nthia Mosley, Lady Evelyn Guinness, Miss Haldane, 
C.H., Lady Solomon, Mrs. Alexander, the Marchioness of 
Salisbury, Ix)rd and I^dy Lee of Fareham and Mr. Gordon 
Selfridge were among the hosts and hostesses who kindly 
received parties of women visitors. The wnmcn membci's were 
also granted temporary honorary membership of the following 
Clubs : the Engiish-S]X'aking Union, the Garden Club, the 
Overseas League and the Sesame Club. The English-Speaking 
Union and the Women’s Institute section of the Forum Club 
both gave evening receptions. The programme as a whole 
was greatly appreciated. 

The Congr688 Exhibition* — ^The two-fold character of the 
Exhibition — educational and commercial — ^needs to be 
emphasized. Of the various countries participating in the 
Congress, some 25 staged national exhibits which, collectively, 
occupied the whole of the North Nave of the Crystal Palace. 
These national exhibits wwe designed to show the position 
of the poultry industry in the respective countries, and the 
means by which its development had been and is being 
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fostered and promoted. Taken as a whole, the exhibits 
presented in pictorial form something akin to a bird’s eye 
view of the poultry industry in the leading countries of the 
world. No pains had been spared by the countries concerned 
to make these exhibits worthy of the occasion, and many of 
them were particularly striking and attracted much attention. 
While poultry was the dominant feature, other aspects of 
industry were not debarred at these stands. Italy, for instance, 
presented a display of Italian art and literature, relating to 
poultry, which included marbles, bronzes and paintings of the 
seventeenth century ; these being staged side by side with 
exhibits illustrating the latest developments in that country 
in poultry breeding and research. Other European countries 
included small sections of peasant art- work, and Austria gave 
some prominence to native wines. 

A few examples will serve to indicate the attractiveness of 
this section of the exhibition. A popular feature at the United 
States stand was the section of a large mechanical hen, in 
which moving parts showed the digestive processes and the 
rdle played by various nutrients in the formation of eggs. 
At intervals, by means of a gramophone record, was given a 
descriptive explanation — purporting to emanate from the 
hen — of these processes in her internal economy. Another 
striking item at this stand was a large pcmdulum clock, each 
swing of the pendulum proclaiming the ])roduction of yet 
another 1,000 eggs in the United States, a forcible indication 
of the enormous production in that country. At all these 
stands, models, diagrams and charts were libt^rally employed 
to illustrate national schemes of education in poultry matters, 
or to show how poultry farming was carried on. For example, 
the procedure in a Dutch egg auction ; the story of Danish 
co-operative methods ; recent developments in educational 
work in Spain ; the vigilance of the Swedish authorities to 
ensure the quality of the eggs exported ; and the model, 
from Switzerland, of the poultry farm that lies at the highest 
altitude in the world. Of more spectacular items may be 
mentioned the immense panoramic relief map of Canada, 
from which, at intervals, gigantic eggs emerged to open and 
disclose cages of living poultry ; another similar map in the 
Canadian Provinces exhibit, with moving trains and steamers 
to illustrate the transport and export of poultry produce ; 
and the model of the Prince of Wales’s Canadian ranch, of 
which an illustration is given in this issue. 
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The United Kingdom National Exhibit , — ^The United Kingdom 
exhibit was divided into two main parts. Housed in the 
stately pavilion of the Empire Marketing Board, which 
occupied the wholes of one half of the Centre Transept of the 
Palace, was a special section illustrating the educational and 
research work in poiiltiy husbandry that is being carried on 
in England and Wales, Scotland and Northern Ireland. The 
work of the research institutes, agricultural colleges, county 
advisory officers, etc., was portrayed in graphic form. The 
central tableau in this section — The Gate of Success ” — 
is shown in one of the accompanying illustrations. In this 
section, the rabbit industry was allotted a prominent place, 
and fur and wool garments, of all-British production, were 
effectively displayed by mannequins. 

The other section of the United Kingdom exhibit, devoted 
entirely to marketing, was situated at the extreme end of 
the North Nave of the Palace. The central feature here was 
the stand of the Ministry of Agriculture and Fisheries, dis- 
playing the National Mark Scheme for eggs and poultry in 
England and Wales, the candling, grading and packing of 
national mark eggs being demonstrated on the centre stand, 
while on a stand to the right, the plucking (by machine), 
shaping, cooling and packing of table poultry was shown in 
o})eration. The apparatus used on the latter stand was described 
and illustrated in the last issue of this Journal (September, 
1930, pp. 599, 600). On a second stand to the right, the 
Department of Agriculture for Scotland depicted the procedure 
of the National Mark scheme in that country. Opposite, on 
the left of the centre stand, the Ministrj^ of Agriculture for 
Northern Ireland presented, on a large stand, a very effective 
display illustrating the measures adopted in that country for 
improving the marketing of eggs and poultry. 

The Corntnercial Exhibits , — Almost all the remaining avail- 
able space in the main hall of the Palace was taken up by the 
commercial section of the Exhibition, which occupied the 
floor and most of the gallery of the South Nave. In this 
section, the greatest activity prevailed throughout the 
Congress ; any misgivings that may have been entertained 
by trade exhibitors in the early days of preparation were 
quickly dissipated when the exhibition opened, and the 
various firms were unanimous in their appreciation of the 
opportunities afforded for doing business. Approximately, 
50,000 square feet of floor space were devoted to trade exhibits, 
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these including everything of interest to the poultry industry, 
from the smallest items of equipment to electrically-operated 
incubators with a capacity of nearly three tons of eggs. Here 
were to be seen the latest developments in battery brooders, 
also electrically-operated, where day-old chicks from in- 
cubators start life on the “ ground floor,” proceeding upstairs 
as their size and weight increases, and only vacating the 
battery when ready for the table. Here also were shpwn 
machines that sorted eggs according to weight, candling, 
stamping and, finally, packing them for transport ; machines 
that preserved eggs for a year ; poultry houses and appliances 
of every description ; and a great variety of foodstuffs — ^in 
short, every material requirement that the poultry keeper 
could possibly need in his business. 

The Display of Livestock . — ^The livestock display, housed on 
the lower floor (Terrace level) of the Palace, in a portion of the 
main gallery, and in outside marquees, comprised a collection 
of some 7,000 head of the world’s best stock in fowls, ducks, 
geese, turkeys, pigeons and rabbits, including breeds from 
the Argentine, Canada, the United States, Newfoundland, 
all the European states, and from countries ranging across 
Asia to the Eastern Archipelago. Practically every poultry 
breed of importance was represented ; spotted geese, Roman 
geese, turkeys from their native habitats, nmner ducks from 
the Netherlands East Indies, distinctive guinea fowl from 
Italy, white-legged, bare-necked and crested fowls from 
Central Europe, old English game birds, etc. Some of the — 
to English eyes — more exotic of these breeds were illustrated 
in this Journal last month (September, 1930, p. 532). The 
main attraction of the display, however, centred in the 
modem breeds, shown on a scale never before attempted in 
this or any other coimtry. The British entries in this section 
included, as one of the most important features, many of the 
birds which have obtained high records for egg production 
in the numerous trials officially recognized in thk country. 

In coimexion with the livestock display, every effort was 
made to facilitate business. Sales bureaux, with interpreters 
in attendance, were provided in the main poultry section, 
and in the annexe allotted to pigeons and rabbits. In addition, 
an auction sale of stock, not previously sold, wa^ held on the 
third day of the Congress. 

Staging of the Exhibition . — ^No note on the Exhibiticm, 
however brief, would be complete without some reference to 
its general layout and staging. Uniformity in the de«gn of 
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the stands was made a cardinal condition ; thus the excellent 
tradition of homogeneity, inculcated by the British Empire 
Exhibition, and by modem exhibitions on the Continent, 
was maintained. As a harmonizing note with the grey paint 
of the Palace ironwork, a colour scheme of primrose yellow 
was adopted for the stands, relieved by herringbone flecking 
and stencilled motifs of poultry, rabbits, etc., in black. This 
colour note was heightened by gilded pear-shaped finials 
and by fascia boards in white with a good classic type of 
lettering in black. The design of the stands was the work 
of Mr. J. Stevens Lee, A.R.I.B.A., Superintending Architect 
of the Ministry of Agriculture and Fisheries, and their appear- 
ance evoked much favourable comment from both the press 
and the public. The attractiveness of this lay-out was further 
enhanced by a decorative scheme of flags, banners and plants, 
carried out by H.M. Office of Works under the supervision of 
Mr. J. Hooper, of that Department, whieh was also respoasible 
for the excellent fitting up of the various conference halls, 
the Congress Club, etc. The decorative side of the Exhibition 
was also supplemented by special floral displays staged by 
leading horticultural firms. 

Cionclusion. — It is almost needless to say that the hoi ling 
of a world congress, such as this, is only made possible by the 
loyal co-operation and unstinted efforts of large numbers of 
devoted workers. To them, the world over, the hearty thanks 
of the promoters are due. For the organization, in particular, 
of the United Kingdom contribution, acknowledgment must 
be made of the valuable services rendered by the various 
committees dealing with special sides of the work ; of the 
whole-hearted efforts of the county poultry instructors 
working in their respective areas ; and of the active interest 
and support given by the Council and Branches of the National 
Farmers’ Union, and by the specialist poultry societies. The 
enthusiasm which characterized the preparations in this 
country was derived in no small measure from the example 
set by the Congress Presidents — ^Dr. Addison, M.P., the 
Minister of Agriculture and Fisheries, Sir Edward Archdale, 
the Minister of Agriculture for Northern Ireland, and Mr, W. 
Adamson, M.P., the Secretary of State for Scotland — and 
by Mr. F. C. Elford, of Canada, First Vice-President of the 
Congress and President of the World’s Poultry Science 
Association. To Mr. Elford and to his co-adjutor, Sir Edward 
Brown, Hon. Past-President of the Poultry Science Association, 
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the Congress paid a graceful and merited tribute of appre- 
ciation. Last, but not least, to the Press, and particularly 
the specialist Poultry Press, are due the very cordial thanks 
of all concerned with the organization for the publicity given 
to the preparation and proceedings of the Congress and for 
the world-wide interest evoked thereby. 

Of the success of a congress organized by this country, it 
is more fitting, perhaps, that the nation’s guests should 
testify. The feeling of our visitors in this matter is sufficiently 
indicated by two of the various resolutions passed at the 
final meeting of the Congress on July 30. The first, addressed 
to His Majesty the King, reads as follows : — 

May it please Your Majesty : 

We, the Delegates and Members of the Fourth World’s Poultry 
Congress, meeting in the Final Assembly, bog respectfully to 
present to Your Majesty our heartful appreciation of the manner 
in which your Government and Departments of State have 
organized this Congress and Exhibition, and for the unbounded 
hospitality accorded to us in the capital of your great Empire 
over which we hope you may long be spared to reign. 

Representing as we do sixty-one countries, we shall carry to 
our homos memories which can never be effaced of the most 
remarkable assembly ever held in connexion with any branch 
of Agriculture. It cannot fail to help in binding the Nations 
together and exert a potent induenoe in the days to come. 

The other resolution, with which this brief review of the 
Congress may very fitly conclude, records that : — 

We, the Delegates and Members of the Fourth World’s Poultry 
Congress, desire to convey to the Governments of Great Britain 
and Northern Ireland, and particularly to the Ministry of Agri- 
culture and Fisheries, our deep indebtedness for the boundless 
welcome accorded to us, and our admiration of the orgemization 
of the Congress and Exhibition, the success of which, we are 
confident, will fully justify their having undertaken the respon- 
sibility for their great enterprise. Our assurance is that it will 
promote the prosperity of the British Poultry Industry and 
that its influence will be felt throughout the entire world. 
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OBSERVATIONS ON NEMATODE 
PARASITES OF SHEEP IN EAST SUSSEX 

R. H. B. Jesse, B.Sc., N.D.A., 

Director of Agriculture for East Sussex. 

There are in East Sussex nearly 200,000 sheep, the density 
of the sheep popiilation being approximately 525 per thousand 
acres. The distribution of sheep is not, however, uniform in 
the county, being more dense in the extreme east or Romney 
Marsh district and along parts of the South Downs. 

Two widely differing breeds of sheep arc found in the county 
— ^the Southdowns and the Romney Marsh. The Southdown 
is typically a brecid of arable districts, whilst the Romney 
Marsh, or Kent, is pre-eminently a grassland sheep. 

The elevation at which most Southdown flocks are kept 
ranges from 300 to 700 ft. above sea level ; on the other 
hand, much of the shi'op-grazing land of Romney Marsh is 
only a little above sea level. Again, the methods of grazing 
differ between the Southdown and the Romney Marsh breeds ; 
the Southdowis, even when !iot folded, tcuid to cling together 
and graze in close })roxiinity ; the Romney Marsh sheep, on 
the other hand, usually seatter and are more individualistic 
in their habits. 

Despite these wide diffiuencc's, iU'inatode parasites, or 
thread worms, are the cause of v(‘ry heavy losses in both 
breeds. It must not be assumed that they are more prevalent 
in East Sussex than in other counties ; probably the reverse, 
but possibly more attention has been given to their prevalence 
than in many other districts. 

In addition to wide differences in type and habit of the 
two breeds, together w ith the varying elevations of the sheep 
districts, the methods of sheep farming are distinctly different. 
The typical Southdown flock is fold(‘d during the night on 
arable crops ; usually, during the day, it runs on the hills 
or, towards lambing time, on loww-lying fields at the foot of 
the Downs. The Romney Marsh slieep, on the other hand, 
generally spends all its life on grass land. Despite these 
differences, nematode parasites are common to both. It is 
probable, however, that the losses due to these parasites, if 
abundant, are greatest amongst Southdowns, although the 
Southdown system of farming tends usually to keep the 
parasites in control. The arable cropping on a Southdown 
farm as a rule is not of an intensive character ; the soils are 
often poor and thin, and sheep are rarely folded over the same 
land twice in a year. This practice has been instrumental in 
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giving the Southdown such an enviable reputation for health. 
Latterly, there has been a greater tendency to reduce the 
acreage of arable crops grown for Southdown sheep and to 
allow them a greater run on enclosed pasture and hill land. 
In certain instances this, or some other factor, has been re- 
sponsible for an increase in parasitic diseases. 

As already pointed out, the Romney Marsh sheep is 
practically never folded. The fertile tracts of soils in the 
extreme east of the county are amongst the most heavily 
stocked land in the country, and but for the practice, which 
has existed for generations, of removing the lambs, towards 
the end of August and September, from the Marshes to higher 
land in the Weald, where sheep are not usually kept, it is 
probable that thread worms would make sheep farming 
impossible. 

An article in this Journal* sots out very clearly the life- 
history of two worm parasites of sheep. As is well known to 
biologists, the classification of that group of organisms known 
as “ worms ” is somewhat arbitrary, and the life-history of 
the different parasites classed as “ worms ” are not very well 
understood by farmers. The control of these parasites, how- 
ever, can only be carried out effectively when their life-history 
is understood. 

Briefly, worm parasites may be divided into two groups, 
that of the flat worm type and that of the thread or round 
worm type. To the former belong the ordinary tape worm of 
sheep and the Liver Fluke. The life-history of the tape worm 
is still uncertain, but that of the Liver Fluke has been very 
fully worked out. The losses occasioned by the Liver Fluke 
are appreciated by sheep farmers, but in the writer’s opinion 
far greater losses are occasioned by the round or thread worms 
than ever by Liver Fluke — ^at any rate in East Sussex, It is 
true that the losses may not be always so spectacular, but 
there is no doubt that they are far more widely distributed 
and far more frequently recurrent than in the case of Liver 
Fluke. It is also certain that they have a wider distribution 
as regards elevation than is the case with the liver Fluke. 

In the county of East Sussex, their distribution ranges from 
sea level to nearly 900 ft. above it, and there is no evidence 
to show that these nematode parasites cannot tibrive as well 
at higher elevations as at the lower levels. In some of the 
cases investigated by the writer, no evidence could be found 
of the infested sheep having gone to a lower elevation than 

* E. L. Taylor : “ Stomach Worms in Sheep ” : April, 1929, p. 81. 
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several hundred feet above sea level. Again, these nematode 
parasites are far less dependent on climatic conditions than 
is Liver Fluke. Large-scale outbreaks of the latter coincide 
with wet seasons ; outbreaks of thread worms may be just 
as active in dry as in wet seasons. 

The article in this Journal, already mentioned, describes 
two well-known thread worms — Haemonchus contortvs and 
Ostertagia circumcincta, known as the “ twisted wireworm ’’ 
and the lesser ” stomach worm of sheep. Hasmonchvs 
contortiis is widely distributed ; indeed, it is rare to examine 
the fourth stomach of sheep without folding some of .the 
parasites present. Their numbers vary enormously, and it 
would seem that sheep suffer but little when the parasites 
are few in number, but it is not uncommon to find the fourth 
stomach teeming with both males and females of the “ twisted 
wireworm ” — and then heavy losses inevitably occur. Farmers 
and shepherds are not always aware of their presence and, 
even when sheep are badly infested, they may escape obser- 
vation unless they are suspected. When the fourth stomach 
of a sheep which has died is examined, they may escape 
observation owing to discoloration by the chocolate-brown 
fluid of the fourth stomach. It is, however, more easy to 
detect them if the stomach is examined shortly after the 
sheep dies or is killed. 

If a small quantity of the contents of the fourth stomach 
is placed in a tumbler or a glass cylinder, w^ater being added, 
the worms gradually drop to the bottom. By decantation, 
most of the colouring matter and sediment can be removed 
and, in the clear liquid, the thread worms can be easily seen. 

The persistency of these parasites is remarkable. In one 
instance a lamb which had been buried for two or three days 
was dug up and examined ; both male and female “ twisted 
wireworms ” were still found to be alive. Even after they had 
been removed from the fourth stomach and kept for some 
little time, they were alive and active. 

In East Sussex, another thread worm, known as Chahertia 
ovina (formerly SclerosUmum hypostomum) is found. Although 
fairly widely distributed, it is not so commonly found as the 
“ twisted wireworm,’’ Unlike the latter, the head appears 
to be blunt and enlarged ; it is somewhat shorter but thicker 
than the “twisted wireworm,” and is generally considered 
to be innocuous : indeed, Ransom states : “ This species 
appears to be comparatively harmless,” Its habitat is in the 
intestines and not the fourth stomach. It is true that in 
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outbreaks of parasitic diseases, amongst flocks in East Sussex 
examined by the writer, it is rare to find affected sheep where 
the “ twisted wireworm is absent ; but, in a number of 
affected sheep examined, they were in such small numbers 
that whether they were solely responsible for the serious losses 
seems questionable. On the other hand, Chabertia ovina, for 
which there is no popular name, was most abundant. 

The photographs accompanying this article demonstr^tte 
that, if the life-history of these nematode parasites is under- 
stood, and if affected sheep arc subjected to treatment which 
breaks the life cycle of the parasite, then in the majority of 
cases the sheep recover and will produce healthy lambs. 

The ewes in Fig, 1 were taken from a Southdown hill farm 
situated several hundred feet above sea level, and no evidence 
was forthcoming that the sheep had been on wet, low-lying 
land. For some years, there had been heavy losses amongst 
the lambs and also considerable mortality amongst the ewes. 
During the early part of 1928, the flock, despite good feeding 
and constant drenching with medicines, was in a deplorable 
condition, although the majority of the ewes were not in quite 
the emaciated condition of those shown in the photograph. 
Those shown in the photograph were picked out as being the 
worst in the flock and certain to die if kept on the farm. 

The most obvious symptom of sheep severely attacked by 
these parasites is extreme emaciation ; as will be noticed the 
backbones protrude, in fact the bones show all over the body ; 
in some cases scouring is noticeable, but emaciation may be 
present without much scouring. There is also a characteristic 
appearance of the head, which seems to be too large for the 
body, and dropsical swellings appear beneath the jaws, whilst 
in practically all cases after death or when the sheep are 
killed there is an abnormal quantity of body fluid present. 

The ewes were removed to the Agricultural Institute Farm 
at Plumpton and immediately began to make excellent re- 
covery, This recovery was due neither to medicinal treatment 
nor to artificial feeding, but was attributable to the simple 
fact that the ewes were put on fresh land free from parasites. 
Sheep examined from the farm, from which the ewes were 
taken, were known to be infested with Hmmonchus contortus 
and very heavily with Chabertia ovina. 

The second photograph was taken in December, 1928, and 
it will be seen that remarkable progress had been made. The 
ewes were mated and, subsequently, one was killed and 
examined, but parasites were not found. The third photograph, 
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taken in May, 1929, shows that the five ewes had produced 
six strong, healthy lambs. The ewes still received no con- 
centrated food and by this time they were fat, as, also, were 
the lambs. 

A further photograph was taken in July, 1 929 (Fig 4), just 
after the ewes had been shorn. It secerns almost incredible 
that such complete recovery should have been made from their 
emaciated condition of twelve months previously, but not only 
were the ewes then fat and fit for the butcher, but the lambs, 
which were bom late, are seen to l>e as fat and nearly as big 
as the ewes. 

This demonstration was intended to emphasize the fact 
that, with thread worms, a period of some ten days elapses 
after the passage of the eggs from the host before the infective 
stage is reached, and that if this is realized and acted upon 
the parasites may be controlled or eliminated from a flock. 
If sheep could be infected again by the eggs immediately they 
dropjKKl from the host it would be practically impossible to 
cope with the parasites. Further, if it were possible for the 
parasites to complete the life cycle within the host, recovery 
would be impossible. 

It should be very clearly understood, however, that although 
such a remarkable recovery occurred with the ewes removed 
from this heavily infested flock, similar results would only 
temporarily he obtained by removing a large flock on to fresh 
land unless the sheep were moved to fresh fields at short 
intervals so that neither ewes nor lambs could pick up the 
parasites when in the infective state. Further, it should be 
remembered that such land, after the passage of the flock, 
would be liable to cause parasitic trouble in sheep subsequently 
passing over it. 

Since the last photograph was taken, one of the lambs bom 
has been examined. No trace of parasites or of eggs could 
be found. 

The flock, from which the ewes were taken in 1928, was 
kept away from the hill grass land on which it had been running 
previously, and both ewes and lambs were kept entin^ly on 
arable land. Even on this heavily infected farm, the majority 
of the ewes made complete, if not such spectacular, recovery 
as in the case of those shown in the photographs. 

The writer is much indebted to both the owner of the flock 
in question and his agent who, in the interests of other flock 
masters, placed not only their knowledge and information 
but also the flock at his disposal for experimental and demon- 
stration work. 

2 V 
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The following summary of the conditicm of the flock prior 
to 1928 has been kindly supplied by the owner's agent : — 

The year 1926 was considered to be the worst year with 
the lambs, when it was estimated that the loss was approxi- 
mately 40 per cent, of the total. Out of some 200 lambs, only 
42 could be sold at the local fairs, the customary selling places 
of Southdown lambs. These were the pick of the flock and 
were sold for 35s.6d. each. The remainder were retained andaold 
out in small lots during the winter ; the highest figure obtained 
was 408. 

During the following spring (1927) approximately 220 lambs 
were bom and these at birth were healthy and strong. They 
were weaned in June, but as in the previous year began to fall 
away soon after weaning. During this year, 135 lambs were sold 
at the local sheep fairs and averaged only 35s. each. The 
majority were poor, although they had been drenched several 
times. Some 40 ewe lambs were kept back for the flock, 
together with about two dozen small ones. The ewes did 
not do well that year and many were in poor condition during 
the summer. The whole flock, both ewes and lambs, were 
drenched several times ; indeed, they had as much drenching 
as was considered safe, yet despite this, apart from lambs, 
some 20 ewes died. 

In the autumn of 1927, 210 ewes were picked out for 
breeding. As usual, these ewes had improv^ in condition 
considerably during the latter part of the summer and early 
autumn. The following spring, 220 lambs were bom, of which 
about 20 died, some losses being possibly attributable to bad 
weather at lambing-time. The lambs again did badly and, if 
anything, were in worse condition than in the previous year. 
The owner was only able to seU at the local fairs 111 lambs, 
which averaged approximately 30s. each. Some 40 ewe lambs 
were again kept together with a number of small ones that 
were so poor as to be imsaleable, whilst some 20 lambs died 
during the summer. 

It was during the spring of 1928 that the writer first 
inspected the flock, and as the agent for the owner wrote — 
“ You well know the wretched condition they were then in ; 
we had many losses that year and quite 30 ewes died.” 

At this point, however, it was decided, desjate the expMise 
which would be involved, to ^p the flock away from tlm hill 
pastures. The lambs when sold the following year, 1929, 
then averaged at the sales 66s. each, which, as the owner’s 
agent pointed out, was “ a vast diflerence to prices pievioinly 
obtained.” 
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The agent’s statement (taken from a letter to the writer) 
— ‘‘For three years we drenched continually and with litUe 
effect ” — ^is full of significance. Continuing, he says : 

Although I have only given you the losses, I have on two 
or three occasions sold a number of ewes for only a few 
shillings per head as their condition seemed hopeless, since they 
were a disgrace to be seen and only helped to pile on the 
losses . . . The ewes usually picked up in condition during 
the autumn and fell away again in the early summer. We 
always had a good supply of green food for the sheep all the 
year round and also fed liberally on dry food during the 
winter months, but this made no ^fference when the summer 
months arrived. They were in as bad condition in 1927 as 
in 1928 when you saw them.” 

Conclusion. — ^The prices obtamed from the sales of the 
ewes and lambs shown in the photographs when sold are of 
especial interest. 


(1) 

3 ewes sold at 

66s. each = 

£9 

15 

0 

(2) 

2 ,» «• 

66s. „ = 

6 

12 

0 

(3) 

3 lambs sold at 

72s. 6d. „ = 

10 

17 

6 

(4) 

2 ff 

70s. ,, = 

7 

0 

0 




£33 

4 

6 


The sum realized for the three ewes was higher than the 
price for any ewes sold in Lewes Market since the Christmas 
Fat Stock Show, 1928, whilst the price for the lambs, 728. 6d., 
was the highest price for lambs sold on that day. When the 
condition of the emaciated ewes (B^. 1) is considered, the 
enormous economic losses due to nematode parasites may, to 
some extent, be realized. 


2 y2 
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THE FEEDING VALUE OF ROOTS, HAY 
AND STRAW 

H. Cecil Pawson, 

Agricultural Department, Armstrong College, 
Newcastle-upon-Tyne. 

While the composition and feeding value of the concentrated 
foodstuffs commonly purchased by farmers has been widely 
discussed, less attention, generally speaking, has been paid 
to the part played by the bulky, home-grown foods — ^roots, 
hay and straw — ^included in live stock rations. Yet an examina- 
tion into the food constituents supplied by most feeding rations 
will show that b}' far the larger proportion of such constituents 
is derived from foods produced on the farm. As an instance 
may be cited the following commencing ration, recommended 
by one of the agricultural colleges last winter for fattening 
cattle, and calculated to give 1 1 lb. daily live weight increase : — 


swedes 

Protein 

content 

0-88 

Starch 

equivalent 

5-84 

hay (seeds) . . 

0-37 

1*44 

straw ad lib, (say, 71b.) •. 

007 

M9 

oats 

016 

1-20 

barley 

010 

106 

ground nut cake (<lecort.) . . 

0*21 

0-36 


1-79 

11 <>9 


In the above ration it will be seen that the bulky home- 
grown foods supply 1*32 lb. of the total 1-79 lb. protein fed, and 
8-47 lb. starch equivalent of the total 1 1-09 lb. It is only fair 
to state that the ration quoted was framed with tho object of 
making use of the maximum amount of home-grown foods, 
hence the small proportion of ground nut cake included. Even 
where the quantity of purchased concentrates included in a 
ration is much larger than that given above, it is still true to 
say that the proportion of food constituents supplied by the 
home-grown foods is greater than is generally realized. 

The significance of this fact lies in tho variation which occurs 
in the feeding value of these home-grown foods, a variation that 
is much wider in range, and more difficult to allow for, than 
any occurring in purchased concentrates. In this connexion, 
the term “ feeding value ” may be regarded as embracing dry 
matter content, composition in terms of food constituents, 
digestibility and palatability. 

Booti. — ^The composition of swedes and turnips, the most 
widely-grown root crops, is varied by several factors. Thzooi^- 
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out the trials, couducted for over twenty years at Cockle Park, 
tho Northumberland County Expoi*imental Station, the 
average percentages of dry matter content were, approximately, 
as follows : — Swedes, 12 ]>er cent., turnips, 9-6 per cent., soft 
turnips, 8*25 per cent. This means that 20 cwt. of swedes, 
25 cwt. of turnips and 29 cwt. of soft turnips contain the same 
weight of dry food material ; and the results of many feeding 
tests carried out at Cockle Park show that, for cattle and 
sheep feeding, tho dry matter of swedes and turnips has 
practically the same feeding value. This conclusion applies to 
different varieties of swedes and turnips. 

It will be noted that this classification of the root crops into 
swedes, turnips and soft turnips is a modification of that 
sometimes adopted by seedsmen. The reason for this is that, 
in the trials mentioned, the three yellow turnips, Early Sheep- 
fold, Selected Fosterton and Centenary, although possessing 
yellow flesh of the same kind as ordinary tunrips, were found 
to produce a dry matter content so low as to make it necessary 
to place them, on a food value basis, in the same group as soft 
turnips. Some farmers have grovm these and similar varieties 
under the impression that they would secure the same feeding 
value, ton for ton, as ordmary tuniips. Hence, it is more 
accurate to adopt this modified classification, under which the 
group called soft turiiips includes some yellows as well as the 
whiUm. 

According to Sandere, the starch equivalent per 100 lb, of 
swedes may range 1 jet ween 5*1 and 7-3 on the basis determined 
by the late T. B. Wood, viz., that the starch equivalent of 
swedes is, approximately, 63 per cent, of the dry matter content. 
Examples cited by Sanders, from which tho range of variation 
is calculated, were : — Swedes grown in Norfolk, 9*4 per cent, 
dry matter ; swedes grown in the Feus, 8*1 per cent, dry 
matter ; and Kellner’s figure for Gorman swedes, 11*5 per cent, 
dry matter. The dry matter content, however, varies not only 
with the district in which the roots are grown, but is affected 
by local influences of season and soil. For example, at Cockle 
Park, in 1904, the average dry matter content of the sw^edes 
grown was 14*96 per cent., whereas in 1921 the figure was 
10*24 per cent. This meant that 20 cwt. of swedes in 1904 had as 
much dry food material as 29J cwt. in 1921. Iix terms of starch 
equivalent, 50 lb. of swedes from tho 1904 crop supplied 4*71 lb. 
S.E., whereas oidy 3*22 lb. S.E. was obtained from the same 
quantity of swedes in the 1921 crop. 

The dry matter content of the root crop is also influenced by 
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the variety or varieties grown. In 1929, in the trials at Cockle 
Park, varieties of swedes showed a ran^ in dry matter content 
of 2*43 to 3-17 per cent., and turnips of 1'57 to 2’26 per cent., 
although grown imder the same conditions of climate, soil 
and mm;urial treatment. It is generally assumed that generous 
manurial treatment, especially with phosphates, has a bene- 
ficial effect upon the feeding value of roots, although there is 
room for more exact investigation of this matter. 

Straw. — ^The composition and nutritive value of oat straw, 
which is chiefly used for feeding, varies with the district in 
which it is produced and, more particularly, with the stage of 
maturity at which it is cut. In addition, the variety of oat is 
not without significance in assessing the value of the straw for 
feeding, especially in relation to its palatability and digestibility. 
With cattle on a ration of oat straw and turnips, the better 
feeding results obtained in the north, as compared with the 
south of the kingdom, is well known in practice ; and this, 
in large measure, is due to the marked superiority of north- 
coimtry straw in protein content. 

In investigations carried out some years ago, by Collins 
and Thomas, on the sugars and albuminoids of oat straw, 
the variation for the sugar in the samples examined ranged 
from 0*33 to 9*74 per cent., while for the albuminoids the 
range was from 1'12 to 8-05 per cent. — ^variations great enough 
to explain wide differences in feeding value. Manurial treat- 
ment, district and harvest conditions, according to these 
investigators, were the more important influences, although 
their general impression, resulting from these experiments, 
was that “ good husbandry ” often accoimted for feeding with 
oat straw and swedes being more successful in some districts 
than others. In this connexion, the maturity of the crop when 
harvested is of vital importance, for, in general, it may be 
said that the more completely the seed has ripened, the more 
thoroughly will the straw be exhausted of the most valuable 
nutritive material, and the harder and also more difficult it 
will become to masticate. From examination of the figures 
given by Collins and Thomas, it is evident that good oat straw 
has a higher feeding value than inferior hay. 

Ri a more recent investigation, in Wales, into the chemical 
composition of barley grain and straw, this variation in feeding 
value was clearly indicated. It was shown that soil, altitude 
and the variety grown affect the percentage of the different 
constituents in both grain and straw. In the ease of the straw the 
percentage of the various ormstituents varied within widur limits 
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than in the case of the grain ; although even in the samples 
of grain examined there was a difference of as much as 40 per 
cent, between the minimum and maximum percentages of 
albuminoids or protein content. 

Hay. — ^The variation in hay is influenced by type of herbage, 
manurial treatment, time of cutting, season, &o. According to 
Wood’s figures, the following are typical aixalyses : — 

Protein Content Starch Equivalent 

Mtiadow hay (medium) . . 4*6 31 

Seeds hay ...... 4*9 24 

The variation for meadow hay, however, may be anythiirg 
between 20 and 40 for starch equivalent, and the digestible 
protein between 3*5 and 9. 

The writer is inclined to think that seeds hay grown in 
the north of England and in Scotland possesses a higher 
average feeding value than is indicated by the figures given 
above. From analyses made in the Agricultural Department 
of Armstroixg College it would appear also that 4^ lb. of seeds 
hay have about the same feeding value as 5 lb. of meadow hay. 
Variation in both types of hay is influenced in part by the 
proportion of clover present. This is clearly shown in figures 
given by the late B. Wood in an article, “ Chemical Com* 
position of Pasture Plants and Hay,” from which the following 
is an extract : — 

“ There is, however, a very notable difference in composition 
between liay made from grasses and from leguminous plants. 
Average figures are given in the following table : — 


Percentage (Composition of Hay made from Grasses and 


Protein 

Leguminous Plants 
Grasses 

10 

Legumhwus Plants 
16 

Fat 


3 

3 

Carbohydrates 


38 

33 

Fibre . . 


28 

26 

Ash . . 


7 

7 

Water . . 


14 

16 



100 

100 


Dioestxbjjs Nutrients per cent, in Hay made from Grasses 



AND Leguminous Plants 



Grasses 

Leguminous Plants 

Protein 

6 

10 

Fat • • . . 

1 

1*6 

Carbohydrates 

22 

23 

Fibre 

16 

12 


“ Average samples of meadow hay will appmxiiMte closely in 
percentage composition, and in content of digestible nutrients, 
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to the figures given above for hay made from grasses. Hiis is 
because the percentage of leguminous plants in avemge samples 
of meadow hay is too small to cause an appreciable departure from 
the composition of grasses. In the C€wse of hay made from meadows 
manured with basic slag, or from meadows whose herbage for any 
other reason contains over an average percentage of Legtuninosae, 
the percentages of total and digestible protein will be appreciably 
higher.” 

As showing the effect of manurial treatment of old land hay, 
more especially with phosphates, on feeding value, the results 
from the Palace Leas old meadow plots at Cockle Park may 
be cited. These plots have been systematically treated for 
32 years, and the hay cut from each plot has been weighed 
each year. In addition, the hays from the different plots 
were tested some years ago for feeding quality both by chemical 
examination in the laboratory and by feeding trials with 
sheep. When the hay from the mimanured plot is valued at 
80s. per ton, that from the plot receiving an annual dressing 
of basic slag (in the light of the examination mentioned) is 
worth 93s. per ton, whilst that from the plot receiving basic slag 
and muriate of potash is worth lOls. 9d. per ton. This valuation 
is based mainly on the percentage of protein and carbohydrate 
constituents, determined by chemical analysis, correlated 
with the live weight returns from the experimental pens of 
sheep fed on the different lots. 

Further, it should be noted that later research, notably that 
at the Rowett Lxstitute, Aberdeen, has shown that there is 
an increased mineral content in judiciously manured herbage. 
Well-manured pastures or ha 3 rfield 8 produce herbage with a 
high mineral content, partly through the enrichment such 
manuring gives to individual plants and partly through the 
growth and spread of plants naturally richer in minerals. 
Well-treated meadow hay fields are calculated, therefore, 
to yield hay rich in bone-forming material as well as in protein 
and the otW food constituents. 

The time or stage of cutting has also a marked effect upon 
the quality of the hay, whether new or old land. Warrington, 
in his Chemistry of the Farm, states that hay harvested 
before it comes into flower contains 17*7 per cent, of nitro- 
genous substances ; if allowed to reach the stage at which 
normally cut, the figure is 11*2 per cent., and wh6n fully ripe 
the percentage is only 8-6. The work done at Cambridge 
and elsewhere, in recent years, has shown that young grass is 
richer in protein than that allowed to mature and has, more-* 
over, a higher digestibility percentage. 
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General Candusioiis.— (l) From the foregoing observations, 
it is fair to deduce that strict accuracy in the framing of rations 
on the present basis is impossible, on account of the variation 
occurring in the food value of the home-grown foods which 
form so large a proportion of the rations fed to live stock. 
Pair accuracy is only possible if more account is taken of the 
variation in composition of home-grown foods from locality 
to locality and farm to farm. 

(2) It is not practicable to secure chemical analyses showing 
the composition of the home-growi foodstuffs for each par- 
ticular case, f.c., before suggesting suitable rations for a 
farmer’s live stock. At the same time, the approximate quality 
of these should be judged if possible, and the conclusion arrived 
at taken into account when making up the rations. In many 
cases, this is now being done, more particularly in the ca^so 
of hay. In the past, bulk consideration alone received atten- 
tion, but it is obvious that the quality of such foods should 
not be neglected when framing balanced rations, even though 
the determination of such quality is based upon estimate. 

(3) More research is needed into the composition of our 
home-grown foods, the variation in these, and the causes of 
such variation. Until such research is carried out, the results 
of comparative tests of feeding rations, carried out at different 
centres in the country, can only have a very limited value 
and application. 
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CONTROL OF THE MEADOW FOXTAIL 
MIDGES 

H. F. Babkbs, B.A., Ph.D., 

Eniomdogy Department, Bothamated Experimental Station. 

Necessity for Contiol. — ^Three species of gall midges,* 
belonging to the family of Cecidom}ndse, lay their eggs in the 
flower heads of meadow foxtail grass {Al^ecurua pratensia). 
These midges are minute red or yellow gnat-like flies. The 
grubs, resulting from the eggs, feed on the seed or seed- 
producing parts of the flowers and prevent seed formation. 
Enormous numbers of grubs are frequently present in the 
grass heads. For example, in one Aberdeen sample, collected 
July 26, 1928, by Dr. G. D. Morison, under 4 per cent, of the 
florets contained seeds, while the remainder either contained 
or had contained grubs. Again, over 21,000 grubs of one 
species alone were obtained from 120 heads of grass collected 
in Dorset, June 26, 1929, by Mr. L. B. Hall. These grubs do 
not lower the quality of the grass grown for hay or pasture 
piu^ses, but if a seed crop is required control is an absolute 
necessity. 

Distlibatum. — ^As far back as 1886, Miss Ormerod realized 
that there were two kinds of midges the grubs of which 
prevented seeding of this grass in Cheshire, but it was not till 
1896 that Reuter described one of these species (D. alopecuri) 
as well as a third one {S. geniculati). The writer described the 
second of Miss Ormerod’s species (C. merceri) in 1930. 

In a recent survey, made between 1926 and 1929, all three 
species were found to occur in almost every county of EngUmd, 
as well as widely throughout Wales, Scotland and Ireland. 
Tlie midges are also to be foimd in Finland, Denmark and 
New Zealand, having undoubtedly been accidentally introduced 
into the last-named country in seed imported from Europe. 

Food Flant and Natme cl lojaiy.— Meadow Foxtail grass 
{Alopecurua pratenaia) is imdoubtedly the most usual food 
plant, and, so far as is known at present, the only one of two 
of the midges. The other midge {8. geniculati) also attacks 
Marsh or Floating Foxtail grass {Alopecurua geniculatua). 

The midges are injurious only in the grub stage, and 
although, in the case of two species, one gruk. destroys only 
one seed and, in the case ci the other species, one or more 

* Daaynmun akpeouri Reuter, Stenodiploaia gmieulati Reuter and 
Contorinia merceri Barnes. For further detailed information eon* 
oeniing these nudges refetenoe may be made to Atm. Appi. BM., 
XVII, 2, May, 1980. 
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ABC 

Diagrammatic repreflentation of A, Meadow Foxtail grass floret containing 
half developed seed (S); B, floret attacked by grub of either D. ahpecun 
or 8 , gmieulati showing the grub (L), which will stay in this position till tlie 
following spring, and the remains of the seed (S); C, floret attacked by grubs 
(L) of C* mcrceri- -the gnibs are full grown and ready to jump to the ground. 

grubs are necessary to prevent one seed forming, yet these 
grubs are often present in such enormous numbers that very 
serious losses to seed crops result. All the three kinds of gnilM 
damage the seed-producing ports of the flower. 

SeaMiial Ssteny in Cheat Britain.— During the winter, two 
(flf the three kinds of grubs are to be found in the seed cases 
that have dropped to the ground, while the third remains in 
the soil. All three are full-grown grubs merely awaiting the 
return of spring when they change into pups. The adult 
midges then soon emerge. 

The midges of D. alopecuri, the females of which have 
red bodies, start emerging at the end of April and continue 
until very ewly July, but the greater number have emerged 
by the mid of tike seooi^ week in June. The grubs grow in 
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size for about seven weeks, and then remain in the seed oases 
until the following spring. Normally, this species has only 
one brood a year, although sometimes a few midges of a 
second generation may emerge in early August. 

S. gmicvlati has two broods a year. The spring brood 
midges emerge in April and May, the resulting grubs feeding 
up very quickly ; while the midges of the second generation 
are on the wing from June to August. The bodies of the 
female midges of the summer brood are bright red, while 
those of the spring brood are much more sombre in appearance. 
The date of appearance of the summer brood varies very 
considerably with the locality, being earlier in the southern 
and western areas than in the northern and eastern ones. 
The grubs of this species also remain in the seed cases till 
they emerge as midges either in the summer or following 
spring. 

C. merceri usually has only one brood of flies a year, and 
this emerges from May to July, but occasionally a partial 
second brood appears during the period August to October. 
In the case of this midge, the grubs feed and grow up to full 
size very rapidly in from three to five weeks. Then, after a 
shower of rain, they crawl out of the empty seed cases and 
spring into the air, falling to the soil, in which they spend 
the rest of the summer, autumn and winter. The bodies of the 
females of this species are bright yellow. 

The grubs of the three species may be very easily distin- 
guished ; those of D. alopecuri are orange to brick-red in 
colour, those of S. geniculcUi pale buff to salmon pink, and 
those of C. merceri bright golden yellow. As a rule only one 
grub of D. alopecuri or S. genicuiati is to be found in one 
floret, and very often a crescent-shaped piece of the destroyed 
seed is found with them. On the other hand, up to 16 grubs 
of C. iMTceri can be foimd in one floret, and in the case of this 
species no trace of the seed remains, the explanation being 
that these grubs prevent the seed forming, whereaus the two 
other kinds destroy the seed when it has formed. Subsequent 
to the migration of the grubs of C. merceri to the soil, the 
foxtail head seems to consist of “ blind ” florets and this is 
all that appears on the seed testers’ tables. On the other 
hand, evidence of the other two midges is at once seen by 
the presence of the grubs. 

Oonfabl Measovw. — ^The only method of controlling these 
midges when they have become established is to prevent 
the grass from flowering until the bulk of the midges have 
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emerged. This may be done either by allowing sheep to graze 
on the grass or by rough cutting it ; then allowing the grswss 
to flower and seed in the normal way. The date for closing 
down the field must be varied to suit the locality and be based 
upon biological observations. In localities where such observa- 
tions have not yet been made, a trial and error method of 
cutting the grass up to certain dates, based on those used in 
the trial at Rothamsted, should be adopted. This method of 
control was tried successfully at Rothamsted in 1929. Plots 
of grass were cut at different dates and then closed down and 
allowed to mature, control plots, which were not cut at all, 
being also kept. The result was that the control plots had 
80 per cent, of the seed destroyed, plots cut until April 29 
had 44 per cent, destroyed, while plots cut until May 13 had 
only 11 per cent, of the seed destroyed. Care must be taken 
that cutting or grazing the grass is not continued too long, 
or the grass will not flower and produce seeds. 

If the midges are not established in the area in which it is 
proposed to grow the grass for seed, care must be taken to 
sow seed free from midges. This can be done either by dry 
heating the seed for 35 minutes to a temperature of 59®-60° C. ; 
or by treatment with carbon bisulphide (1 gr. CS.^ to a litre of 
air) in a sealed room for nine hours ; or, although this treat- 
ment is less certain, by keeping the seed over for a year. 


MARKETING NOTES 

National Mark Eggs. — An unusual increase in supplies of 
home-produced eggs was reported at the end of August ; this 
was accompanied by a pronounced falling off in the demand 
m London, which was probably duo in some measure to the 
absence of consumers on holiday. The result was a temporary 
slump in prices in the ]x)ndon markets, which, however, was 
soon succeeded by a reassuring firmness. One feature of the 
operations of the accredited agents of National Mark Egg 
Central, Ltd., has been a resumption of the former good 
demand for National Mark eggs of “ Special Weight grade. 

During the six months, March to August, 1930, the 
authorized packing stations sold 132 million eggs, of which 
94 million were consigned under National Mark labels. 

Natkmal Mark Beet — The number of sides (including 
quarters and pieces in terms of sides) of beef graded mid 
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marked with the National Mark for the five weeks ended 
September 20 was as follows : — 


Week ended 


Select 

Prime 

Good 

Total 

August 

28 


542 

London 

910 

50 

1,502 

1,881 

>• 

80 


412 

988 

86 

September 

6 

. . 

808 

761 

84 

1,108 


18 


685 

942 

24 

1,651 

>> 

20 

. . 

643 

1,086 

41 

1,709 ^ 

August 

28 


Birkenhead* 

68 867 


485 

)> 

80 

. , 

81 

484 

14 

529 

September 

6 

. . 

20 

856 

4 

880 


18 

, , 

110 

496 

2 

608 

»» 

20 

, , 

148 

646 

— 

793 

August 

28 


1,966 

ScOTIaAND* 

587 


2,558 


80 

, . 

1,633 

498 

— 

2,126 

September 

6 

. . 

1,720 

578 

— 

2,298 

2,383 

>» 

13 

. . 

1,816 

667 

— 

>> 

20 

•• 

1,916 

652 

— 

2,668 

August 

28 

Totai. London Supplies (All Sources) 
2,576 1,864 60 

4,490 

»» 

30 


2,076 

1,910 

50 

4,086 

September 

6 


2,048 

1,695 

38 

8,781 


18 


2,611 

2,006 

26 

4,642 


20 


2,707 

2,382 

41 

6,130 

August 

28 


Birmingham 

44 127 

8 

174 

») 

80 


15 

116 

8 

189 

September 

6 


18 

126 

15 

159] 

y) 

18 


21 

146 

20 

187 

yy 

20 


18 

164 

10 

192 


* Sides consigned to London. 


The hot weather in the early part of September was naturally 
prejudicial to the sale of beef, but the trade revived in a 
satisfactory manner and the demand for National Mark beef 
remained firm. Hostile critics of the scheme have at times 
stated that there was no public demand for National Mark 
beef. It is difficult to prove the extent to which the public 
is asking for the beef in various districts, but an interesting 
sidelight is thrown on the subject by the visit of an Inspector 
to two shops in a London suburb early in September, one 
shop, out of 14 customers who came to buy home-killed beef, 
10 of their own accord especially asked for National Mark 
beef, while in the other shop, out of 17 customers, 16 asked 
for National Mark beef. Such figures indicate that housewives 
are realizing the advantages of being able to purchase a graded 
and guaranteed article, and now take the initiative in asking 
for it. 
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The situation in Birmingham has not changed during the 
past five weeks to an extent that reveals itself markedly in 
figures, but it is to be noted that the number of sides marked, 
174, in the week ended August 23 was the highest recorded 
since June 1, and there are indications of the development of 
a more favourable attitude to the scheme within the meat 
trade. 

National Hark Apples and Pears. — Although, as indicated 
in Marketing Notes in the August issue of this Journal, 
the apple crop this year will not be so heavy as usual, the 
decreased quantity, which is largely confined to low-grade 
fruit, is to some extent compensated by an improvement in 
quality. 

Covent Garden Market has already provided an instance 
of the popularity of National Mark apples. A recent display 
of fruit packed under the Mark was staged by a well-known 
wholesaler, with the residt that he had considerable difficulty 
in meeting the demands of his customers. 

National Mark Canned Fruit, Peas and Beans. — During 
September, supplies of National Mark canned fruit and 
vegetables were released for sale, and are now available in 
retail establishments all over the country. The Ministry has 
issued large supplies of an attractive show-card and window 
strip to authorized canners for distribution to retailers handling 
their products, and further publicity for National Mark 
canned produce is being given in the private advertisements 
of authorized caimers and distributors. A good demand for 
National Mark canned produce is imticipated. 

National Mark Dressed Poultry. — ^The authorized packers 
who are operating in this scheme report that there is a growing 
demand for National Mark poultry, and that they have some 
difficulty in meeting it. This state of affairs speaks well for 
the National Mark supplies that have so far been marketed, 
and although tlie scheme is at present only effective within 
a limited sphere a gradual development may be anticipated. 

PohUetty lor National Mark Produce.— Four National Mark 
Weeks were held in September, viz., at Hereford (Sept. 6-H), 
Bedford (Sept. 22-27), Bradford (Sept. 24-Oot. 4) and Watford 
(Sept. 29-Oct. 4). The Hereford Week was organized to take 
advantage of tire excellent opportunity to advertise the 
National Mark afforded by the Three Choirs Festival, which 
lm>ught a lai^ number of visitors to the City ; an exhibition 
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of National Mark commodities was staged at the Shire Hall. 
At Bedford and Watford, exhibitions were staged at premises 
temporarily acquired for the purpose, while at Bradford a 
display was staged at the Third Annual Home, Industry 
and Fashion Exhibition which was held concurrently with 
the National Mark Week. 

An interesting innovation in the way of advertising National 
Mark products is a National Mark Demonstration Motor Van, 
which is being run on a series of three tours in certain parts 
of Scotland under the auspices of the Department of Agri- 
culture for Scotland. The first tour, which commenced on 
August 20, will embrace a number of holiday resorts, where 
it will be possible to bring National Mark products promi- 
nently before largo numbers of tourists. The remaining two 
tours, which are to be conducted in October and early in the 
new year, will cover the larger towns. Small consignments 
of certain English National Mark commodities are being 
carried and displayed on the van. Samples will bo sold to the 
public and the van will be decorated with some of the attractive 
display material which is supplied to retailers of National 
Mark commodities. Leaflets explaining the different National 
Mark schemes will also bo distributed, and lists of the authorized 
packers in the schemes will be available for retailers so 
that they may be in a position to follow up the visit of the 
Demonstration Van by obtaining supplies. 

The advertising of National Mark beef in Birmingham 
newspapers was continued throughout the month. On 
September 11, Mr, Ben Riley, M.P., addressed the Birmingham 
Labour Party with special reference to the National Mark 
boof scheme. A large number of women’s organizations 
throughout Birmingham will be addressed by trained women 
speakers during coming montlis on the National Mark beef 
scheme from the woman’s standpoint. 

Disfplays of Home Produce. — Displays of home produce 
(including some National Mark commodities) have recently 
been staged at the International Bakers’ and Confectioners’ 
Exhibition (Sept. 6-12) and at the International Grocers’ 
Exhibition (Sept. 20-26), both held at the Agricultural Hall, 
Islington. The accommodation provided by the Empire 
Marketing Board at these Exhibitions allowed of an exhibit 
entirely different from that normally arranged. The central 
feature consisted of a sampb room for the Trade ” only, 
modelled somewhat on the lines of a Trade Exchange, with 
sufficient space for displaying samples and interviewing 
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traders ; a Traders’ Club was available for the use of trade 
visitors. Only a limited amount of space was devoted to the 
display windows seen by the general public. 

South Africa— Dairy Industry Control Act, 1980 .— The main 
provisions of this Act are as follows : — 

A Board of Control, incorporated under the Act, is estab< 
lished for the dairy industry, consisting of six milk producers, 
five creamery and cheese factory owners, two farm dairy 
buttermakers, and one representative of cheese and butter 
distributors ; the Chairman of the Council is to be an officer 
of the public service, but the remaining members are to be 
nominated by their respective industries. 

The general functions of the Board are to co-ordinate the 
primary production, manufacture and marketing of dairy 
produce, to take measures to stabilize prices of dairy produce 
in the Union and generally to advise the Minister of Agriculture 
on all matters relating to the development of the dairy industry. 

The Board’s powers are wide. It may issue regulations 
governing export, may determine the minimum exportable 
quantities, and may assume control over produce intended 
for export. It can demai^d information from butter and 
cheese manufacturers and from warehousemen. In certam 
circumstances, it may also fix the minimum price to be paid 
to the producer for milk and cream. 

The Board may also impose a levy on all butter, butter 
substitutes and cheese manufactured in or imported into the 
Union, which may be utilized : — 

(a) in paying an export bounty on butter and cheese ; 

(b) in stimulating the consumption of dairy produce ; 

(c) in providing marketing credit ; 

(d) in general measures to develop the dairy industry. 

The Act, which is subsidiary to the Dairy Industry Acts, 
1918-1926, also provides for such varied matters as compulsory 
marking and grading, compulsory purchase of milk by unit 
of butter-fat, the limitation in number of creameries and 
milk factories and the prohibition, in certain circumstances, 
both of the import and export of milk products. The powers 
under this paragraph are, however, exercised by the Govern- 
ment and not by the Board, though the latter is expected 
to advise the Minister on his exercise of certain of them. 

The Act, which is rather long, is a striking mixture of two 
principles, regulatian by the l^te and r^pilation by the 
industry. The application of the latter prinoif^ by the QmUol 
Board will be watched with inteieet, 

2a 
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South AMca— Agiiooltoral Wardionse Act, 1980. — The 

object of this Act is to provide a system of licmised warehouses 
as a basis for the issue of negotiable warehouse receipts against 
agricultural produce in store. The form of warehouse receipt 
is prescribed by the Act. Such receipts are negotiable instru- 
ments against which the Land and Agricultural Bank of South 
Africa and the South African Reserve Bank are empowered 
to make advances ; they may be endorsed by the holder for 
the purpose of conveyance of ownership or for deposit as 
collateral security. In the case of the Land Bank, receipts 
must be presented by any bank or co-operative society or 
company or by a credit society or loan bank under the Agri- 
cultural Credit Act, 1926. In the case of the South African 
Reserve Bank, receipts mtist Iw presented by any bank or 
by the Land Bank, and advances on such warehouse receipts 
may only be made up to 20 per cent, of its discounts. Provision 
is made for preserving in the store the identity of each parcel 
of produce covered by a warehouse receipt. 

“ Rail-surety-notes ” may also be issued by the railway, 
port and harl^ur authority in respect of grain received for 
conveyance to a harbour for export — unless a warehouse 
receipt has already been issued for it — and such rail-surety- 
notes are equivalent to warehouse receipts, in so far as their 
use as collateral security is concerned. 

Security must bo lodged with the Minister of Agriculture 
in respect of every licensed warehouse in accordance with a 
monetary scale based on the maximum value of produce stored 
in the warehouse at any time during the currency of the 
previous licence. Li the case of a new warehouse, the security 
required is £1,000. Before a licence is issued or renewed, the 
deposit of a fire insurance policy, for an amoimt not less 
than the security, may also be required. The nature, situation, 
construction and equipment of warehouses may be prescribed 
by regulations so as to ensure efiicient and safe storage of 
produce deposited therein. 

Warehousemen are bound to accept for storage any produce, 
of the kinds which they are entitled to store, that may be 
presented for storage, provided space is available. 

The keeping of complete records by warehousemen, and the 
inspection of warehouses emd records by the Minister of 
Agriculture, are provided for. A register of UoenBe<i‘ warehouses, 
showing the location, capacity and kinds of produce which 
niay be stored tiierein has to be kept by the Minister of 
Agriculture. . . . 
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Die Apple Industry ol Nova Scotia. — ^The Royal CJommission 
on the Apple Industry of Nova Scotia, apx)ointed in February 
of this year, has recently submitted its report. The Com- 
mission expresses its belief that the principal need of the 
industry is the establishment of highly centralized control 
over the marketing of Nova Scotian apples by a single organi- 
zation, which would act as a strong business executive for the 
industry, leaving growers free to devote their whole attention 
to the production of fruit. The Commission emphasizes the 
need for unanimous support of such an organization by fruit 
growers, and refers to the compulsion which, in certain 
coimtries, has been applied to recalcitrant growers where the 
majority desired to adopt an improved marketing system. 

The recommendations of the Commission cover two main 
aspects of fruit marketing, viz. : — (1) the preparation of fruit 
for market, and (2) marketing organization. 

(1) With a view to improving the condition in which Nova 
Scjotian fniit comes on to the market, the Commission recom- 
mends compulsory inspection of all fruit, whether for Canadian 
consumption or export, and the taking of measures to ensure 
more uniform interpretation and more rigid observance of the 
existiixg fniit-grading regulations. Greater standardization of 
packages for apples, particularly for export, is also recom- 
mended. Other recommendations suggest certain forms of 
educational aid in fruit-growing technique and compulsory 
spraying of badly infested orchards. 

(2) With the object of ensuring the centralized control of 
marketmg, which is regarded as essential, the Commission 
recommends the creation of a now marketing organization, 
which might be known as the Consolidated Fruit Company of 
Nova Scotia, which should be empowered to 6M3quire all the 
various existing fruit-marketmg companies, the United Fruit 
Companies and such other organizations as might desire to 
become part of the new organization. Membership would be 
open to all fruit growers in the Annapolis Valley. Such an 
orgaiuzation should not be brought into operation, however, 
until growers representing 60 per cent, of the apple crop of 
the Valley show themselves in favour of it. 

The objects of such an organization would include the 
co-operative marketing of its members* apples and the 
maintenance of an agency in Great Britain ; the co-operative 
manufacture and marketmg of fruit products ; the purchase 
of requisites for the fruit industry ; the dissemination of 
information relative to the industry ; and the provision of 
financial assistance for fruit growers. 


2z2 
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The Company would be empowered to make deductions 
from the proceed of sales of fruit in order to cover its operative 
costs and to build up an adequate reserve. A suitable trade- 
mark would be registered for its sole use. 

It is recommended that the Company should receive State 
assistance in the form of a guarantee of its loan capital, raised 
for the piurposes of acquiring the necessary fixed assets and 
of financing its members by means both of long-term loans 
and of temporary advances on fruit sold through the Compkny . 

The compulsory pooling of prices received for fruit produced 
in any district covered by the Company’s operations, provided 
75 per cent, of the members in that district vote in favour of 
pooling, is also recommended. 


OCTOBER ON THE FARM 

William Lawson, M.B.E., N.D.A., N.D.D., 

Diredor of AgrkuUv/re for West Sussex. 

Boot Crops. — ^The period of lifting and storing root crops is 
now at hand. It is a great advantage to get potatoes into the 
clamp or pit in a fairly dry condition. Protection from light 
should be given as soon as possible, although exposure to a 
dry wind will be advantageous. Adequate ventilation is no 
less important thw protection from frost, and the apex of 
the pit should be made to allow ample ventilation for a few 
weeks after storing. 

Mangolds continue to grow during autumn, and lifting is 
usually delayed as long as it is considered safe to do so either 
from the point of view of interference by frost or from wetness 
in the land making carting difficult. M^mgolds are still imma- 
ture when lifted and changes go on in the clamp, so that 
ventilation should be attended to. Mangolds that are put 
direct into a root house under cover should be stored in a 
wet condition, and even in outside clamps the roots lifted in 
wet weather keep better than those lifted imder very dry 
conditions. 

Sugar beet is usually carted from the fields to rail or factory 
without any storage. The tops and crowns^of sugar beet are 
an important source of stock food. Wilting for about tw days 
is advisable before they are folded or carted off. When fed to 
cattle the quuxtity should be limited for the fifst few days 
and gradua% raised to about 70 lb. pur head per diem ; there 
is often a tendency to overfeed with beet tops, a wasWul aaid 
injurious practice. 
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Seed Dressing. — ^The dreasing of seed to destroy fungus 
spores which may be carried by the seed should not be neg- 
lected. It is common knowledge that very large losses are 
sustained annually in this coimtry from attacks of parasitic 
fungi. The full extent of this damage may not be fully 
recognized even by scientific workers, still less by practical 
farmers who may have attributed crop failures, either partial 
or complete, to insect attacks or adverse conditions of soil 
or weather, whereas the real reason may be a fungus attack. 
Certain diseases such as Loose Smut of wheat and barley are 
carried in the seed itself and are not destroyed by surface contact 
dressings. In consequence it is important that the crop from 
which seed wheat or barley is selected should be free from 
these loose smuts. 

Diseases such as Bunt in wheat, commonly called “ Smut ” 
or “ Stinking Smut,” are well known to wheat growers, and 
dressing the seed against this disease is widely practised. There 
are many proprietary dressings on the market, some designed 
to control Bunt only, while others combine a dressing to make 
the seed objectionable to birds. Copper sulphate is widely 
used and formalin has been much favoured. The essentials of 
a seed dressing are that it should be cheap, easy to use, 
effective in controlling disease, not injurious to the germination 
of the seed, and not producing a sticky condition which would 
interfere with drilling or sowing. 

It is recognized that liquid dressings do not fulfil all these 
conditions. The use of a dry dressing which would control 
the disease is desirable. During the last few years copper 
carbonate ground to a very fine powder has been used with 
considerable success. About 2oz. of copper carbonate are 
incorporated with a bushel of grain. The mixing requires to 
be well done and is best performed in an airtight chamber ; 
a barrel with a spindle through it to enable it to be revolved 
is suitable, but special dusting machines are available. The 
worker should be protected from the dry dust, which is in- 
jurious if inhaled. 

A proprietary substance, which can be applied in the same 
way, was used with success by D. Q. O’Brien and E. 6. Prentice 
in thdr experiments on the control of Leaf Stripe or Yellow 
Leaf in Oats (reported in the Scottish Journal of Agriculture, 
July, 1930). These experimenters obtained remarkable control 
and were able to reduce the disease to a n^ligible amount. 
It is possible that the practice of dry dressing will increase 
and may entirely supersede the wet dressings *, seed mOTohants 
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may find it advantageous to supply dressed seed. For those 
who cannot get dry dressed seed and do not care to do it 
themselves, the formalin treatment can be recommended. 
The procedure is to heap the grain on a clean floor and sprinkle 
it with weak formalin (1 pint of commercial formalin to 
40 gallons of water, or J fluid ounce per gallon) at the rate of 
about IJ gallons per sack of grain. The grain is turned over 
until completely wetted and should then be heaped up and 
covered with sacks, which have also been moistened with 
weak formalin, for four hours. The grain is then spread out 
and allowed to dry, after which it should be sown as soon 
as possible. (An article on dry pickling of seed wheat to 
prevent Bimt appeared in the issue of this Journal for August, 
1930, p. 429.) 

Stock in Autumn. — Pastures full of grass may be an mduce- 
ment to leave young cattle out when it is inadvisable to do so. 
Many young cattle are spoiled every autumn by being left 
out too long on the pastures without supplementary feeding. 
It is at this season that parasitic troubles are most manifest. 
Hoose or husk is frequently found in young cattle under one 
year old. Where pastures are heavily stocked and closely 
grazed it is not infrequent for attacks of this trouble to be 
apparent as early as July, but there is more trouble during 
the later months. As soon as the disease is apparent steps 
should be taken to prevent a severe attack, and nursing of the 
affected animals is necessary. The stock should be moved to a 
fresh pasture if possible, and should be housed at night and 
fed with good hay and a few oats and linseed cake. Animals 
severely attacked should be treated by a veterinary surgeon. 

Another disease which accounts for losses in young cattle is 
what is known to veterinary surgeons as parasitic gastritis. 
The disease is due to a mass infection of minute parasitic 
worms in the digestive system of the animal. Any undue 
wastage or loss of condition should not be neglected, and if 
accompanied by scouring the condition is serious. 

Sheep are subject also to the same disease : the “ Linooln* 
shire Lamb Disease,” “ Drying,” “ Double Scaup,” or the 
general description “the worm,” are all parasitic gaistritis. 
Infested land, heavy stocking and close grazing are con- 
tributing factors. When the attack is slight a change.to clean 
pastures, giving the stock a comparatively large range, will 
often prove a remedy. Affected cattle should be housed and 
well cared for. An article on the control of nematode paraedtes 
of sheep appears at p. 681 of this issue. 
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liver Fluke. — lookout should now bo kept for attacks of 
this parasite. Sheep are the usual sufferers, but cattle are 
often attacked, as also may be rabbits. 

The full life history of the fluke, including the part played 
by the fresh water snails, has been carefully observed. The 
young fluke, which is enclosed in a very small case or shell, 
is taken into the animal with grass or water. The fluke is 
liberated in the intestine ; it bores through the wall and 
ultimately reaches the liver. Wet cloudy summers are favour- 
able to the flukes and this means increased infection. The 
course of the disease depends on the extent of the infection. 
Mass infection may bring about the death of the sheep rather 
rapidly and without much loss of condition. Such cases are 
difficult, as little success has attended attempts to kill flukes 
newly picked up. 

(Parasitic worms and live fluke in sheep are both dealt with 
fully in Bulletin No. 1 {Some Diseases of Farm Animals), a 
copy of which may be obtained from the Ministry, post free, 
for Is. 6d.). 

*«««#* 

NOTES ON MANURES 

H. V. Gaknee, M.A., B.Sc., 

Rothamsted Experimental Station. 

Observations on the Rothamsted Plots. — It may be of 

interest to put on record some of the more striking features 
of the field experiments at Rothamsted which have attracted 
the attention of visitors during the past season. 

Wheat . — ^The greatest contrast on the farm has again been 
provided by the Broadbalk plots which demonstrate the 
marvellous increase in fertility resulting from a bare fallow. 
This year it has been possible to observe the classical series of 
manurial treatments on continuous wheat on the one hand, 
and on the first wheat crop after no less than four successive 
years of bare fallow on the other. The continuous wheat, 
which was in fact the third crop after two years fallow, 
presented the normal appearance of Broadbalk field, the 
dunged plot and those receiving full manurial treatment being 
fairly good crops although slightly lodged this year, while the 
unmanured plot and those without nitrogen were exceedingly 
short, thin and poor. All plots after the long fallow produced 
heavy crops which were exceedingly badly lodged where any 
nitrogen bad been given and considerably twisted even on 
nnm^ui^ land or on land receiving no nitrogen. The crop 
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alter fallow on the soil which had received no manuring sinoe 
1839 did not appear to be much inferior to that on the dunged 
land under continuous cropping ; while even the crops which 
had received heavy mtrogenous manuring had been put into 
quite a different class by the effects of the fallow. The result 
of two years of bare fallow in these plots was seen in 1928 
when very heavy crops of wheat were produced, which in 
that favourable season stood up well. Everything goes to 
show the increase in fertility resulting from thorough cultivU' 
tion, and it is reasonable to assume that the same effects are 
produced in minor degree by good cultivation carried out 
within the limits imposed by ordinary systems of cropping. 

A set of four wheat varieties, Squarehead’s Master, Swedish 
Iron, Million III and Yeoman II, were to be seen on one series 
of plots which had received 2 cwt. of sulphate of ammoiua or 
its equivalent applied in two dressings, half in March and the 
remainder in May. In spring the plant was rather thin and 
stood well in spite of the rough and showery weather in July 
and early August. The land was in medium condition, and the 
indication was that 1 cwt. dressitxg, common in practice, 
might under certain circumstances be increased. 

Barley . — On the Great Hoos permanent barley plots the 
wdl-known effect of superphosphate in promoting early 
maturity was particularly striking this year, and farmers had 
difficulty in believing that the sections with and without 
phosphate had been drilled on the same day. The effect on 
barley of the omission of potash is not usually marked on the 
clay soil at Rothamsted : the yield over a 76-year period 
being 39-3 bushels with complete manure and 35*8 bushels 
where potash is continually withheld. This season, the lack 
of potash was noticeable by a distinct tendency to lodge, 
whereas the completely treated barley was standing well, 
this being in harmony with the commonly-held view that 
potash tends to improve the straw of cereals. 

A new rotation experiment has been set out on Hoos field, 
on a section which had been cropped with cereals for several 
years and received only nitrogenous manures. It was noticeable 
that the effect of phosphate in promoting maturity of barley 
was much more evident on the plots receiving superphosj^iate 
than on those receiving the same amoimt of phosphate in the 
form of finely-ground North African rook, indicating that the 
former was most active in the first year. 'Die arrangement 
of the experiment permits of the residual efieots ctf eadh e( 
these manures to be followed out in a pf 


1980.] 


Notes ok Makttbes. 


709 


Seeds. — ^In another section of the same experiment heavy 
dressings of nitrogenous manures had been applied to first- 
year seeds and had produced big crops of hay ; the effects 
of these dressings in promoting growth in the aftermath were 
very striking, although the proportion of clover in the herbage 
was less than in the untreated plots. 

Forage Crops . — ^Where a series of mixtures of leguminous 
and cereal mixtures had been treated with various combina- 
tions of nitrogenous and mineral manures, the effect of the 
former in stimulating the cereals and the latter in helping on 
the leguminous plants was most marked. It remains to be 
seen whether protein will have been secured more economically 
by minerals or by nitrogen or by a judicious combination of 
the two. Possibly the extra carbohydrate produced on the 
plots receiving nitrogen will be the deciding factor. 

Arnmnninm FhORphate. — Superphosphate was the first water- 
soluble phosphate made for agricultural use. First prepared 
on a small scale for use on the Rothamsted farm in 1840, it 
is now manufactured in enormous quantities, about 670,000 
tons being used in England in 1928 when the world output 
approximated to 16 million tons. Superphosphate, however, 
contains about half its weight of g3rpBum, which is of com- 
paratively little fertilizing value and serves to dilute the 
main constituent. In regions where manures have to be 
carried long distances, the need has been felt for some form 
of available phosphate of a more concentrated nature than 
ordinary superphosphate. This situation was first met by 
the introduction of so-called double superphosphate, which 
contains the same water-soluble compound of phosphoric 
acid (mono-calcium phosphate) as exists in ordinary super- 
phosphate, but in this case without the gypsum. By this 
means the grade of the product is increased from about 16 
to 40-60 per cent, of water-soluble phosphoric acid. This 
product is extensively made in the United States for economy 
in transport and handling on the farm. In both types of 
superphosphate, calcium is the base which is combined with 
the phosphoric acid, and sulphuric acid is consumed in the 
manu&oturing processes, gypsum being made in both cases, 
but only appearing in the final product in ordinary super- 
phosi>hate. 

Mme recently improvements have been made in the 
manufacture at phosphoric arid from phosphate rook, and 
fay comfainutg the phosphorio arid with synthetic ammonia 
various phosphates (4 anmonia are produced which oontaiA 
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water-soluble phosphoric acid in high concentration and also 
a considerable amount of available nitrogen. Two ammonium 
phosphates have been used for fertilizer purposes. Mono- 
ammonium phosphate, when pure, contains 61'7 per cent, of 
phosphoric acid and 12*2 per cent, of nitrogen, while di- 
ammonium phosphate has 53*8 per cent, and 21*2 per cent, 
respectively. Both are white crystalline substances and carry 
no combined water. 

A further possibility is the preparation of potassium 
phosphate providing a concentrated source of potash and 
water-soluble phosphate. This substance contains, when 
pure, about 64 per cent, of potash and 41 per cent, of 
phosphoric acid. 

A few experiments are already on record comparing the 
phosphates of ammonium and potassium (or mixtures con- 
taining the phosphate in these forms) with equivalent mixtures 
containing the phosphate as superphosphate. Thus, at 
Bothamsted in 1927, the following results were obtained with 
swedes : — 

Tons per acre 
Roots Tops 

Superphoq>hate and sulphate of ammonia .. 14-00 5*28 

Mono-ammonium phosphate equivalent .. .. 15*10 5*23 

Standard error . . . . . . . . . . *22 *12 

At Woburn in 1928 the yields of potatoes in a 
comparative experiment were: — 

Tons per acre 


Complete fertilizer containing di-ammonium phosphate . . 13*0 

Equivalent eui;ificialB containing superphosphate . . . . 13*8 

Standard error *33 

Potassium phosphate (no nitrogen) . . . . 11*0 

Equivalent potash and superphos}>hate. . . . . . 12*05 

Standard error . . . . . . . . . . . . . . *33 


A difference exceeding three times the standard error may 
be regarded as a real one, t.e., not due to accidental causes. 
In all the above comparisons, the differences do not reach 
this magnitude, and we may therefore say that these experi- 
ments bring out no difference in action between the forms of 
phosphate used. A good deal of further iiiformation with 
regard to these substances will, no doubt, shortly be 
forthcoming, 

Whep to Aivly Haniues.— The broad lines with regard to 
the time of application of manures were indicated by the 
results of the early analyses of the drainage water from the 
wheat plots receiving different combinationB fertilhsets at 
Bothamsted) It foupd that ver^ littte plhosiiiiatq pt 



1930.] 


Notes on Makitsbs. 


711 


potash appeared in the drainage even when large application 
of these manures had been made for a long series of years, 
whereas the loss of nitrogen and of lime was considerable. 
It was further found that the autumn application of sulphate 
of ammonia resulted in abnormally high losses compared 
with those suffered by spring dressings. The loss of lime, 
though not so serious as the wastage of nitrate because it 
is cheaper to replace, was greatest from plots receiving heavy 
and continuous dressings of sulphate of ammonia. 

Since these experiments were carried out, a number of 
fertilizers have come into use which, although applied on 
the general lines indicated, present certain special properties 
which have to be taken into account. 

Nitrogen . — ^The usual practice with all forms is to give 
these manures in spring- The more gradual their transforma- 
tion into nitrate the more retentive the soil, and the lower 
the winter rainfall the less risk is run by seed-bed application 
to autumn-sown crops. For this purpose, calcium cyanamide 
or sulphate of ammonia may be suitable in certain circum- 
stances, but evidence on this point is as yet scanty. The 
autumn application of farmyard manure is often desirable on 
the groimds of convenience, and this may outweigh the greater 
loss of nitrates which this practice entails. 

Phosphate . — ^AU forms of phosphate are retained by ordinary 
soils, but in practice a distinction may be drawn between the 
more soluble types such as superphosphate, dissolved bones 
and high-soluble basic slag on the one hand, and the more 
resistant bone meal, low-soluble basic slags, and ground rock 
phosphate on the other. The former class may be applied 
in autumn or spring as convenient ; the latter probably have 
a better chance in arable cultivation by being well mixed 
with the soil in autumn, although precise experiments on 
this point are lacking. 

Potash . — The potash salts in common use are water-soluble, 
and what has been said with regard to superphosphate applies 
to them also. If, for special reasons, low-grade potash salts 
are to be given to potatoes, autumn application is desirable, 
as this enables the accompanying chloride, which is injurious 
to potatoes, to be washed out while the potash is held back 
till required by the crop. 

Xtme.— The time for applying liming materials depends on 
considerations other than the above. The nature of the 
substance used is as a rule the deciding factor. Burnt lime 
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is a caustic substance and can be distinctly injurious to 
young germinating seedlings ; it is therefore more suitable 
for winter than spring application. The same is true of lime 
products which are in either lumpy or pasty condition, e.g., 
lump chalk and factory lime. Exposure to winter frost and 
thaw does much to reduce these materials to fine enough 
condition for subsequent cultivations to mix them with the 
soil. On the other hand, ground chalk and ground limestone 
are mild in their action and can be distributed very thoroughly. 


PRICES OF ARTIFICIAL MANURES 


Average prices per ton during week 
ended l^ptember 10 


Description 

Bristol 

HuU 

L’pool 

London 

Cost per 
unit at 
London 



£ 

s. 

£ 

B. 

£ 

s. 

£ 

s. 

..8* 

d. 

Nitrate of sods (K. 16|%) . . . 


0 

Id 

9 

Id 

9 

7d 

9 

7d 

12 

1 

Nitro-chalk (N. 16i%) . . ) 


9 

Id 

9 

Id 

9 

7d 

9 

Id 

12 

1 

Si^phate of ammonia: — ( 

e 











Neutral (N. 20-6%) . . | 


8 

I9d 

8 

m 

8 

[PS 

8 

lOd 

8 

8 

Calcium cyanamide (N. 20*6%) ) 


8 

6e 

8 

5e 

8 

6e 

8 

6e 

8 

0 

Kainit(Pot. 14%) .. .. v 

3 

6 

2 

19 

2 

16 

2 

18 

4 

2 

Potash salts (Pot. 30%) 


6 

3 

4 

18 

4 

12 

4 

11 

3 

0 

(Pot. 20%) . . 


3 

15 

3 

9 

3 

3 

3 

6 

3 

4 

Muriate of potash (Pot. 60%) 


9 

17 

9 

3 

8 

12 

8 

16 

3 

6 

Sulphate,, „ (Pot. 48%) 


11 

10 

11 

6 

10 

12 

10 11 

4 

6 

Basic Slag (P.A. 16}%)11 .. 


2 

13c 

2 

3c 


, 

2 

9c 

3 

1 

.. (P.A. 14%)|1 .. 


2 

7c 

1 

16c 

1 

16c 

2 

3c 

3 

2 

„ (P.A. 11%)|| .. 




1 

9c 

1 

9c 





Groimd rock phosphate (P.A. 

§ 











2«-27*%)|| 


2 

2a 

2 

10a 

2 

6a 

2 

7a 

1 

9 

Superphosphate (S.P.A.16%) 


3 

11 


. 

3 

9 

3 

6 

4 

2 

„ (S.P.A.13l%) 


3 

5 

2* 

18 

3 

3 

3 

0 

4 

4 

Bone meal (N.3|%, P.A.201%) 


8 

16 

8 

10 

8 

7 

6 

15 


e 

Steamed bone nour (N. }%, 












P.A. 27i-29}%) .. .. j 


5 

176 

6 16/ 

6 

16 

4 

7 

* 

• 


Abbreviationa : 


t Nitrogen; P.A.-«Pbosphorlo Add ; B.P.A.» 
rot.-Potadi. 


' Soluble Phospliorie Add ; 


* Prices are lor not less than 0*ton lots, lor delivery during the month, at piudiaaer*i 
nearest railway station, unless otherwise stated. Unit values are oaloulated on oairiaga 
paid price. 

I Pricee are lor not less than 2-ton lots, net cash lor prompt delivery l 4 >.r. In town 
niuned, unless otherwise stated. Unit values are calculated on f.o.r. pride. 

N IJneness 80% throu^ i^dard sieve. « Prices lor O-ton lote l,o.r. at mitef ' worlcs. 

0 Mve^ W^Mn a area) at pim^^'s nearest railway station. 

. c Prices lor d-ton lots; at Bristol, l4>.r. Brid^ater ; at Hull and I4verpQol, l.o.r. ndihr ' 
bouring works, and at I^ndon l.o.r. depots In London district. 

d For lots pi 4 tons and itnder 0 tons the price la is. per ton extra and lor lots of 8 tong 
and under 4 tons da. per ton extra. 

} saas; 
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They may be used at miy time and should have preference 
when it is desired to dress tender young crops in spring. 

Orgawie Memwrea. — ^The high-grade and expensive organic 
manures are, as a class, readily converted into ammonia and 
nitrate and are therefore quite suitable for spring application. 
The more resistant types such as hair, feathers, shoddy and 
sewage sludge can be used as autumn dressings without much 
risk of loss. 

NOTES ON FEEDING STUFFS 

H. G. Saitdees, M.A., Ph.D., 

School of AgricvUure, Cambridge. 

Roots. — ^Few subjects have been more warmly argued than 
that of the desirability of roots for dairy cows. A few years 
ago every agricultural journal was full of the question, but 
now the “ tumult and the shouting ” have died down, and 
references to it are not so frequent. The pendulum of popular 
opinion has made the full swing, and, after a certain amount 
of irregular vacillation, seems to have come to rest some- 
where near the centre of its range. There can be no doubt 
that roots have done much for British agriculture in the past : 
their introduction and spread in the early part of the eighteenth 
century revolutionized the management of stock. Up to that 
date it was difficult to wrinter stock, and those that were kept 
did very poorly, whilst many were slaughtered in the autumn 
and salted down for winter consumption : of the bad effect 
this had on human health, and of the prevalence of scurvy, 
enthusiasts on vitamins delight to speak. Agriculturists, 
however, will think first of the great impediment to the 
improvement of breeds of livestock that this necessity involved, 
and it is significant that the giants among the breed improvers 
arose directly the introduction of roots had made a continuous 
breeding policy possible. It is not to be wondered at, there- 
fore, that farmers went to extreme lengths in their advocacy 
of succulent food for winter feeding : so great was the evidence 
of history that the desirability, or even necessity, of roots 
for the winter was hardly questioned for many years, and 
large quantities were generally included in the rations of all 
stock, especially dairy cows. 

After the War, when the outstanding increase in expense 
by farmers was for labour, root crops became expensive to 
fSKm. Hmce, when Mr. Boutfloiu showed that high milk 
jMda oouhl be obtained without including any saooulent 
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food in the winter ration, it is not sorprising that many farmers 
went to the other extreme, and regarded roots as an tm- 
justifiable extravagance, and even asserted that they tended 
to depress 3delds. The adoption of the new system entailed, 
however, much more than the mere dropping of roots from 
the ration : balanced rations were fed where they had been 
unbalanced before, bulk was controlled, and in many cases 
three milkings a day were substituted for two. That much 
higher yields were obtained by herds managed on this system 
than they had ever reached before is generally admitted, but 
the reduction, or omission, of roots was only one part of it, 
and it is completely illogical to attribute the improvement 
to that factor alone. The whole question of the economic 
soundness of roots in the dairy ration is a wide one, but the 
first part of it is quite clear-cut and straightforward. That 
part is — are roots beneficial to milk yield when the other 
conditions are constant and when the ration is a good one ? With 
the object of testing this the present Director of the University 
Farm and the writer carried out a trial at Cambridge, and in 
order to increase the data they were very glad to accept the 
offer of a neighbouring farmer, a careful feeder, to carry out 
a parallel trial on his farm. 

The object was to try the effect of feeding roots and no 
roots throughout the winter, so that the method of having 
two lots of cows and changing the rations over in the middle 
was rejected. The method adopted was to select cows that 
had already had one lactation or more, during the winter of 
which they had been fed on normal lines, with 30 to 60 lb. of 
roots a day, and to feed them during the winter of their next 
lactation without any succulent food at all. Water was con- 
tinually before all the cows (so that that factor was eliminated), 
and during the summer they were all treated alike. Thus the 
only difference between the treatment during the cow’s control 
lactation (or lactations) and in her experimental one was 
in the winter feeding. Lactation records were standardized 
for such things as age by a series of correction factors that 
had been obtained from large numbers of records previously, 
and each cow’s performance on the dry winter ration was 
compared with her performance on the normal succulent 
winter ration. In this way the great variati<m in milking 
ability from cow to cow was overcome (different oows^were 
not compared, but the effects of different treatments on the 
same cow), and consequently the smallness of the numbers 
was atoned for to a luge extent. Five cows had two sucoeifdvi) 
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lactations on dry winter rations, and most had more than one 
on normal winter rations : these were averaged, the unit of 
comparison being the cow. On the University Farm thirteen 
cows figured in the experiment, and of these nine gave lower 
yields on the dry winter ration, whilst four gave higher. The 
average decreased yield in the whole laetation by feeding 
hay and no roots during the winter part of it was 8*2 per cent. 
This was not quite what statisticians call significant — ^that is, 
a difference as large as this might possibly, though of course 
very improbably, have been due simply to chance. On the 
private farm the results were very much more definite. Six 
cows figured and they all gave markedly lower yields on hay ; 
the average decrease amounted to IS* 3 per cent., and this 
certainly could not be attributed to chance. 

Putting the two farms together the average loss was found 
to be 11*4 per cent. This figure again was too large to arise 
simply by chance, and so may be taken to show that in this 
experiment the elimination of roots from the winter ration 
had a definitely harmful effect on yield. Ijooking at it another 
way it may be said that on the two farms some 2,300 gallons 
of milk were lost in 24 lactations by feeding hay instead of 
roots during the winter. 

The same question of the desirability of succulents was 
attacked by Mr. Jesse. He had been running a cow rationing 
scheme in East Sussex, and arranged all his returns in groups 
according to the amount of roots included in the ration. He 
found that the higher the amount of roots in the ration the 
higher was the yield. Subsequently Mr. Jesse very kindly 
sent all his data (including some he had collected since his own 
statistical inquiry) to the writer, who analysed them with the 
same objects in view. In all there were 2,252 returns : the 
average amount of roots fed per cow was 36 lb., this including 
223 completely “ dry ” rations. Comparing these last with 
the remainder, the following facts emerged ; — 

223 herds receiving no roots : average yield per cow = 20-3 lb. 

2,029 „ „ roots : „ „ „ — 22-5 „ 

The difference in favour of roots was therefore 2-2 lb., or 
10*8 per cent. Here, then, roots had a good effect, and the 
rise in yield was extremely close to the figure (11*4 per cent.) 
fotmd in the Cambridge experiment. 

There is no doubt of the “ significance ” of the East Sussex 
result : the “ no*roots ” herds gave the lowest average yield, 
and the yield rose steadily as the (unount of roots fed was 
inossased. Tbis result can be stated by saying that betumen 
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herd and herd the yield rose by 2| per cmt. for every additional 
10 lb. of roots fed per cow. ^e argumrait might be advanced 
that this was not on account of the roots, but due to the herds 
containing the highest yielding cows receiving the most roots. 

This does not sound very probable, but the point can be met. 
Many herds sent in more than one return during a winter, so 
that it was possible to see if a change in the ration m Ote same, 
herd brought any change in the yield. Here again the same 
result emerged, but the rise was somewhat toned down : the 
average increase in yield produced by an increase of 10 lb. of 
roots in the ration was found to be about 1| per cent. 

This is rather interesting : from herd to herd the yield rises 
by 2| per cent, for every 10 lb. increase in roots, but if a 
particular herd has its root ration put up by that amount it 
only gives about ono-haU of that increase. An explanation of 
this would be provided by the view that roots raise the yield 
by keeping the cow in better condition : if this is so the general 
level of root feeding would be of more importance than com- 
paratively minor alterations in the exact amount fed. This 
explanation is a reasonable one, for the best condition for a 
dairy cow is a moderately loose one, and roots certainly help 
in attaining this. The point has been made before in these 
notf» that this loose condition is necessary, as it means a more 
rapid progress of the food throxigh the body, and so is tanta- 
mount to raising the intestinal capacity. If roots are chiefly 
effective by speeding up the rate of digestion it may be that, 
though in general useful, they can be dispensed with without 
lowering yields if the other foods are carefully selected to 
give a fairly laxative mixture. This means that cows can be 
correctly fed without roots, but that it is easier with them. 

There are other possible explanations of the fact that roots 
tend to raise yields. It has been shown that succulent foods 
contain substemces which assist in the assimilation of minerals ; 
they may have an effect in raising the total water intake of 
the animal ; and it has also been suggested that they have a 
direct stimulating effect. A consideration of the question of 
specific actions of foods, however, must be postponed. 

Boots are often objected to as bulky, but this is unreasonable 
in view of the fact that their starch equivalent (on a dry 
matter basis) is hi^er than that of what is usually substituted 
for them— hay. Taking roots at 10'7 per cent. Axf mattw 
and d’5 starch eqtdvalent per 100 lb., and hay as 84 per oeid'. 
dry matter with, starch equiviUmit o{ 40*4 100 lb., it is seen 

that ^ starch equivalent oi 100 lb. of diy matter in loeta Uh 
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51*4, as compared with 48*1 for hay. It is true that the 100 lb. 
of dry matter in roots is accompanied by much water, but in 
view of the rapid rate of passage of this through the intestine, 
and of the fact that if not provided by the food it will be drunk, 
it can hardly be considered to contribute sensibly to bulk, 
as that word is generally used in animal feeding. Hay, however, 
would contain rather more protein. 

Opinion now leans to the view that succulent foods are helpful 
in putting the yield up slightly. One or two experimental 
inquiries have given the opposite result, a few have indicated 
no effect for them, but most trials have come out in their 
favour. Practical experience also points in this direction, 
though, as in many other cases, practical men disagree very 
much. In Denmark, farmers have such faith in succulent foods 
that they are fed as the productive part of the ration — ^that is, 
the highest 3 delding cows get the most. In India provision of 
succulents is difficult, but if they can be obtained for the 
hot weather they are foimd not only to raise the yield, but also 
to have a very marked effect in keeping the cows in good 
health : this point was stressed in a book recently published 
on Indian crop production.* 

The pendulum has completed its swing, and we find it 
unstable at either end : roots are beneficial to jdeld, but not 
essential. Without special precautions being taken to ensure 
a laxative condition of the cows, they are helpful and, on the 
average, raise the yield by about 10 per cent. This amount is 
fairly considerable and well worth aiming for if the roots can 
be produced cheaply. Thus we come to the advice commonly 
given to-day, that if a farmer can grow, under his conditions 
of soil and climate, heavy crops of mangolds, he should feed 
them in moderation (up to about 60 lb. a day) ; if the farm 
is unsuitable for root-growing, the crop is exxKJUsive to grow 
and consequently dear to feed, and then it may be good policy 
to avoid it ; if, however, no succulent food is provided great 
care must be taken to keep the cows in the right condition, 
and, in general, a slightly lower yield must be expected. 

* A. Howard ; Crop ProducHonjin hidia : A Critical Survey of Its 
Problems f Oxfoixi University Press. 
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Dssobiftion 


Price per qr. 



8. d. 

Wheat, British 


Barley Danubian 

20 3 

„ Persian 

19 0 

„ Russian 

21 3 

Oats, English, white . . 

— 


tt „ black and grey 
„ Ar^ntine . . 

„ Chilian 
ft German 
Maize, Argentine 
„ South African . . 

Peas, Japanese 

Dari 

Milling offals— 

Bran, British. . 

„ broad .. 

Middlings, fine, imported 
„ coarse, British 
Pollarcls, imported . . 

Meal, barley .. 

„ maize . . 

„ „ South African 

„ „ germ 

„ locust bean 

„ bean . . 

Maize, cooked flaked .. 

„ gluten feed . . 
Linseed cake, English, 12% oil 
» ft t> 9% „ 

» >1 tf 8 % 19 

Soya bean cake, 6J% oil . . 
Cottonseed cake — 

i» » English, 4J% oil 
„ „ Egyptian, 4i% „ 

Ground-nut cake, 6-7% oil . . 
Decorticated ground-nut cake, 
6-7% oil 

Palm kernel cake, 4jt-6}% „ 
ft ft ft meal, 4^^% ,, 

,, ,, meal 1-2% oil • • 

Feeding treacle 
Brewers* grains, dried ale 
M >1 porter . . 

Malt culms 


- — 6 

— — 6 

- - 6 

- — 6 


food S 

value equiv.l unit |per lb. 
per ^r 
ton 100 


£ 8. £ 8. £ B. 


0 11 7 19 

0 8 5 5 
0 8 4 19 
0 8 6 10 
0 9 6 6 
0 9 6 11 
0 9 5 8 

0 9 5 8 
0 9 7 14 

0 9 6 11 
0 9 7 4 

0 19 17 16 
0 10 7 10 




9-6 
6*2 
6-2 
6-2 
M2 I 7'6 


14 4 1 42 

1 4 3 11 42 

1 4 5 11 67 


10 
3( 
20 
8( 

0*85 19 

2 7 1*38 25 

2 6 1*29 26 

2 4 1.25 26 

2 1 M2 36 

1 11 103 17 

1 8 0*89 17 

27 


• At Bristol. t At Liverpool. | At Hull. 

Note.— T he prices quoted above represont the average prices at which actual wholesale transactions have taken 
place In London, unless otherwise stated, and refer to the price ex mill or store. The prices were current at the end of 
August and are, as a rule, considerably lower than the prices at local country markets, the differenoe being due to 
carriage and dealers' commission. Buyers can, however, easily compare the relative values of the feeding stuffs on offer 
at their local market by the method of calculation used In these notes. Thus, if palm kernel cake Is offered locally at 








stuiN on the same local market, from the results of such calculation a buyer can determine vlilch fee^ ittfi ^ves )dm 
the best value at the prices quoted on hli own markets. The figures dven in the table under the heading manuriai 
value per ton are calculated on the basis of the follow!^ unit prices .^K., 8i. Od. ; PiOo, 2s. lid. : KaO, fii. Od. 
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Item Values. — ^The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calcrdations are as follow : — 


Barley (imported) 

Starch 
equivalent 
Per cent. 

71 

Protein 
equivalent 
Per cent. 

6-2 

Per 
ton 
£ 8. 
5 13 

Maize 

81 

6-8 

7 6 

Decorticated ground nut cako . . 

73 

41-0 

8 2 

„ cotton cake 

71 

340 

8 15 


(Add 10b. per ton, in each case, for carriage.) 

The cost per unit starch equivalent works out at 1*71 
shillings, and per unit protein equivalent, 1-4:8 shillings. An 
explanation of the method of calculation employed is given 
in the Report of the Departmental Committee on Rationing 
of Dairy Cows.* 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The food values ” which it is recommended should 
be applied by Agricultural Organizers and other advisers in 
comiexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1929, issue of the Ministry’s 
Journal.) 

Farm Values 


Crops 

Starch 

Protein 

Food value 
per ton, on 
farm 


<;quivalent 

equivalent 


Per cent. 

Per cent. 

£ 8 . 

W^licat 

72 

9-6 

6 17 

Oatb 

60 

7-6 

5 14 

Barley 

71 

6-2 

6 10 

Potatoes . . 

IS 

0-6 

1 12 

Swedes . . 

7 

0-7 

0 13 

Mangolds 

7 

0*4 

0 12 

Beans 

66 

200 

7 2 

Good meadow hay 

37 

4-6 

3 10 

Good ont straw , . 

20 

0-9 

1 15 

Good clover hay 

38 

70 

3 15 

Vetcli and oat silage 

13 

1*6 

1 5 

Barley Straw 

23 

0*7 

2 0 

Wheat straw 

13 

01 

1 2 

Bean straw 

23 1 

i 

1-7 

2 2 


* Obtcunable from H.M. Stutiunory Office, Adastral Kingsway, 

W.C. 2, price 6d. net. 
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MISCELLANEOUS NOTES 
Prices of agricultural produce during August were on the 
average 35 per cent, above those ruling in the corresponding 
month of the base years 1911-13, as 
The Agricaltaial compared with 34 per cent, in July and 
Index Number 52 per cent, in August, 1929. Prices 
were fairly steady during the month under 
review and the rise of one point in the index number was due 
to a number of small alterations in the individual indides, 
principally those of fat cattle, pigs, cereals and potatoes, 
partially oflPset by those for fat sheep and hay. Li comparing 
with last year, however, it should be borne in mind that 
although a large number of commodities were dearer than at 
present, milk prices in August, 1929, were fixed at winter 
levels, whereas in August, 1930, summer prices ruled. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1925 

Percentage increase compared with the 
average of the corresponding month in 
Month 1911-13. 

1925 1926 1927 1928 1929 1930 


January 


71 

58 

49 

46 

46 

48 

February 


69 

53 

45 

43 

44 

44 

March 


66 

49 

43 

46 

43 

39 

April 


69 

62 

43 

61 

46 

37 

May . . 


57 

60 

42 

64 

44 

34 

June . . 


63 

48 

41 

63 

40 

31 

July . . 


49 

48 

42 

45 

41 

34 

August 


64 

49 

42 

44 

62 

36 

September 


66 

65 

43 

44 

52 

— 

October 


63 

48 

40 

39 

42 

— 

November 


64 

48 

37 

41 

44 

— 

December 


54 

46 

38 

40 

43 


Grain . — Both wheat and barley 

were 

Id. 

per cwt. 

dearer in 


August thw in July, but oats were reduced by a similar amount. 
The index number for wheat rose by 2 points to 4 per cent, 
above pre-war, but barley was unchanged at 12 per cent, 
below 1911-13. In the case of oats the fall in price was pro- 
portionately much less than that recorded in the base 
and the index figure advanced by 7 points to 13 per cent, less 
than pre-war. A year ago wheat was 46 per cent., barley 31 
per cent., and oats were 30 per cent, dearer than in 1911-18. 

Live Stock . — ^Average values for fat cattle were unchanged 
on the month, but as a reduction occurred in the base years 
the index number was 7 points higher at 37 per cent, above 
pre-war. Fat sheep were about per lb. cheaper at 62 per 
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cent, in excess of pre-war, while prices of both bacon pigs 
and pork pigs rose by 6d. per score lb. and the relative index 
figures by one point to 41 and 50 per cent, above 1911-13, 
Quotations for dairy cows continued to move upwards, the 
average price in August showing an advance of about 13s. 
per head over the July figure. Store cattle, however, sold at 
slightly reduced prices and store sheep were fully 4s. 6d. 
per head cheaper on the month : the index for the latter fell 
by 12 points to 66 per cent, above the level of the base years. 
Following a series of comparatively small reductions since 
March last, values for store pigs moved upwards in August, 
and the index number was 12 points higher at 112 per cent, 
in excess of 1911-13. In August, 1929, the index figure for 
store pigs stood at 85 per cent, above pre-war. 

Dairy and Poultry Produce , — ^Milk was unchanged either in 
price or index number, but butter prices rose by about 1 Jd. 
|)er lb. and the index figure by 2 points. Cheese was a little 
cheaper than in July and the index number was 4 points 
lower at 28 per cent, in excess of the level of the base years. 
As is customary at this time of the year, eggs realised higher 
prices, the average in August advancing by about l|d. per 
dozen. The increase, however, was proportionately less than in 
the corresponding period of 1911-13 and the index number 
at 40 per cent, above pre-war was 4 points lower than in 
July. This level is l)elow any recorded for August since 1915, 
Values for poultry receded further, a decline of 4 points being 
recorded in the index figure. 

Other Commodities , — Prices of first early potatoes fell by 
fully 35s. per ton during the month under review, but as the 
reduction was proportionately less marked than in the base 
years, the index figure showed an advance of 2 points to 25 
per cent, over pre-war. A year ago, the corresponding figure 
was only 2 per cent, above 1911-13. Quotations for hay were 
again lower, clover hay declining by about 9s. per ton and 
meadow by Is. 6d., the composite index figure for both varieties 
showing a fall of 3 points to 15 per cent, above 1911-13. 
Fruit prices in August fell to below pre-war levels, apples 
being about 6 per cent, and plums about 10 per cent, cheaper. 
At the corresponding period in 1929, apples were realizing 
about 30 per cent, more than pre-war and plums more than 
double their present prices. Green vegetables, at 54 per cent, 
above the level of the base years, were rather cheaper than 
in July. Wool showed no material change either in price or 
index number. 
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Index numbers of different commodities during recent 
months and in August, 1928 and 1929, are shown below : — 

Peroantage Increase as comp>ared with the Average 
Prioes ruling in the corresponding months of 
1911-18. 


Commodity 

1928 

1929 

1930 

Aug. 

Aug. 

May. 

June. 

July. 

Aug. 

Wheat 



30 

46 

11 

7 

2 

4* 

Barley 



58 

31 

—1* 

—4* 

—12* 


Oats. . 



49 

30 


— 16* 

—20* 

-13* 

Fat cattle . . 



40 

36 

30 

27 

30 

37 

Fat sheep . . 



59 

59 

63 

66 

66 

62 

Bacon pigs . . 



36 

60 

61 

46 

40 

41 

Pork pigs . . 



33 

60 

67 

62 

49 

50 

Dairy cows . . 



33 

35 

29 

29 

32 

36 

Store cattle . . 



29 

19 

28 

28 

29 

30 

Store sheep . . 



! 55 

64 

46 

66 

78 

66 

Store pigs . . 



; 26 

85 

j 108 

101 

100 

112 

Eggs 



1 55 

50 

I 28 

29 

44 

40 

Poultry 



45 

47 

64 

67 

47 

43 

Milk 



65 

93 

65 

56 

58 

58 

Butter 



54 

48 

23 

24 

31 

33 

Cheese 



84 

62 

52 

42 

32 

28 

Potatoes 



35 

2 

-36* 

— 40* 

23 

25 

Hay 



13 

41 

28 

25 

18 

15 

Wool 

* • 

• • 

76 

47 

Nil 

—1* 

__4* 

—5* 


* Decrease. 


He Ht * »it 9|t 

The Annual Report of the National Institute for Agricultural 
Botany covering the season 1928-29 and the series trials 
which were concluded in that season 
SatiQlial lostitate has now been received (Journal of the 
of Agricultural Institute, Vol. II., No. 3, 1930. Heffer 
Botany : Report & Sons, Ltd. Price 2s. 6d. net). The 
series trials ended in 1929, included in the 
report, are those of Spring Sown Barleys, Spring Sown Oats and 
Maincrop Potatoes. The conclusions drawn from these trials 
are, in the opinion of the Institute, of definite value to the farmer 
as they show the relative value of the varieties tested. In addi- 
tion to these reports there are reports on “Cereal Crops in Essex, 
1927-28,” the “Lord Derby Gold Medal Potato Trials, 1929,” 
the “ Report of the Potato Synonym Committee, 1929,” and 
the “ Eleventh Annual Report of the Official Se^ Testing 
Station for England and Wales (1927-1928).” The report 
is concluded by an interesting paper on “ The Work of the 
Institute,” by E. S. Beaven, LL.D., which describes in summary 
form the whole of its activities. 
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Nvmbbb and declared value of animals, living, for breeding, 
exported from Great Britaiu and Northern 
Ebtportof Ireland during the three months ended 
Breeding Stock June, 1930, compared with the corres- 
ponding period of 1920. (From returns 
supplied by H.M. Customs and Excise.) 


Country to which 
exported 

April to «] 

Fime, 1930 

April to J 

tme, 1929 

Number 

Declared 

value 

Number 

Declared 

value 

Cattls 


£ 


£ 

Argentina 

140 

22,255 

185 

45,878 

Brazil 

28 

2,485 

82 

7,715 

Chile 

1 

112 

13 

1,256 

Uruguay 

41 

6,280 

47 

7,965 

United States of Amoiira 

67 

6,183 

30 

3,260 

Australia. . 

60 

5,400 

47 

11,243 

Canada . . 

226 

16,335 

179 

15,225 

Irish Free State . . 

489 

14,119 

604 

12,832 

Kenya . . 

16 

914 

7 

375 

Southern Rhodesia 

6 

346 

19 

1,995 

Union of South Africa . . 

17 

1,082 

46 

2,837 

Other countries . . 

12 

637 

36 

2,812 

Total . . 

1,082 

73,148 

1,294 

113,382 

Shbxp akd Lambs 





Argentina 

2 

50 

42 

940 

Brazil 

84 

1,845 

85 

],271 

Chile 

9 

380 

3 

375 

Franco . . 

37 

344 

39 

444 

Sweden . . 

27 ! 

612 

0 

0 

United States of Aineri^^a 

122 ! 

1,847 

130 

1,685 

Uruguay 

0 

0 

15 

205 

Can^a . . 

369 ! 

6,102 

13 

196 

Irish Free State . . 

14 

158 

16 

317 

Union of South Africa . . 

64 

685 

12 

225 

Other oountries . . 

20 

427 

40 

856 

Total . . 

738 

12,450 

395 

6,513 

SWINS 





Denmark . . 

0 

0 

29 

520 

Fr£mc0 . . 

9 

146 

1 

10 

Germany . . 

10 

360 

5 

60 

* Netherlands 

3 

42 

0 

0 

Poland . . 

1 

25 

6 ’ 

170 

Portugal 

3 

120 

3 

60 

Irish Free State. . 

48 

600 

49 

267 

Union of South Africa . . 

9 

230 

10 

261 

Other oountries . . 

4 

117 

12 

412 

Total 

87 

1,639 

114 

1,760 
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The 14th Egyptian General Industrial and Agrioultural 
Exhibition will be held for one month, beginning on February 
15, 1931, in the grounds of the Boyal 
Agricoltoial Agricultural Society at Gezirah, Cairo — 
Exhibition under the patronage of King Fouad. 

in E^ypt A special committee, under the Chair- 

manship of Abbas Pasha El Daraunalli, 
has been appointed to control the organization of the exhibition, 
the objects being the same as those of the exhibition held in 
1926, t.e., the development of Egyptian agriculture and 
industry and the promotion of the use of agricultural machines 
and accessories. Exhibits from abroad will, therefore, only be 
admitted if they have a direct interest for agriculture. The 
Direction will welcome the co-operation of overseas manu- 
facturers of machines, implements and other articles within 
the scope of the Exhibition, which are suitable for use in 
Egypt. 

Bequests for space should be addressed to the Directeur 
de I’Exposition G6n<irale Agricole et Industrielle — B.P. 63, 
Le Cairo, Egypt. 

♦ ‘ * # * * # 


The Seventeenth Amiual Beport of this Station, covermg 
its activities and development during 1929, has been issued. 
— ^ reception of a number of post- 

n graduate research workers has been 

Research Station ^ , , x. * * xu 

_ , arranged for on the invitation of the 

** Empire Marketing Board, and it is stated 

that a Technical Officer who has been appointed will devote 
part of his time to shepherding these students. The arrange- 
ments for the accommodation of the Imperial Bureau of 
Fruit Production at the Station, mentioned in the Beport, 
have already been described in this Joitbnal (July, 1930). 
New premises, known as the Ditton Laboratories, near the 
entrance of the Station, will come into occupation of members 
of the staff of the Cambridge Low Temperature Station and 
it is hoped that the grading and packing organization will 
be working in close collaboration with their new neighbours 
by the time this note appears. 

A section of the report deals with the Station Farm during 
the year and supplies interesting details of the conditions of 
the work and of the crops harvested. As might be expected, 
however, the main body of the report is devoted to a brief 


progress report of investigations undertaken for fruit growers 
and summaries of their results. A list of the published repmrts 
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by members of the staff of the Station is included. Both of 
these questions cover a wide range of subject matter, well 
known to horticultural readers of this JotJBNAn. The Report 
is distributed free to Associate Members of the Station, and its 
price to non-members is 2s. 6d. net, plus 6d. postage. 

« « « « « # 


The following awards of special research 
Special grants for 1930-31 have been made on 

Researdi the recommendation of the Advisory 

Grants Committee on Agricultural Science : — 


InstUiUion InveMiffotion Amount Invcstigator{8) 

S - Salary 
E— Expenses 

£ 


I-Renewals 

Hanger Kemp in the fleece E 160 

of Welsli Moun- 
tain Sheep. 

H r i 8 t o 1, Long Long Ashton win- E 160 
Ashton ResoaixJi ter washes. 

Station. 

(Cambridge, De- Use of B. C. G. E 375 
partmont of Vaccine 

Animal 


R. G. White and 
J. A. Fraser Roberts 

C.L. Walton, 

F. Tutin and 
L. N. Staniland. 

Prof. J. B. Buxton and 
Dr. A. S. Griffith. 


Pathology. 

Cambridge, 

School of 
Agriculture. 

( 'ambridge, 

School of 
Agriculture. 

Liverpool 

University. 

Oxford, School of 
Rural Economy. 

Rothamstod 

Experimental 

Station. 


Wye, South- 
Eastern Agri- 
cultural College. 


Cambridge, 
School of 
Agriculture. 
Reding 
University. 
Seale Hayne 
Agricultural 
College. 


Grassland invosti- E 200 
gat ions. 

(iood and bad fields S 300 
of whoat. E 30 

Pregnancy disease E 200 
in ewos. 

Breeding of oats for E 273 
resistance to frit 

fly- 

Examination of 
data collected 
under the Agi’i- 
cultural Meteoro- 
logical Scheme. 

Struck and gan- 
grene diseases in 
siieep on Romney 
Marsh. 

II— New Grants 

Study of effects of S 300 
stubble cleaning. E 30 

Solids-not-fat in S & E 

milk. 200 

Crossing of broccoli E 1 16 


Pasture Sub-Com- 
mittee of the 
Advisory Committee. 
G. A. Stevenson, 


Prof. S. H. Gaiger and 
K. D. Downliam. 

N. Cunliffe. 


A. D. McEwen. 


W. A. Jones. 


H. H. Nicholson and 
Assistant. 

F. R. Horne. 


S 166* J. O. Irwin. 
E 66 

E 360 


♦ Grant for six months for termination of investigations. 
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The number of candidates this year for scholarships offered 
by the Ministry for the sons and daughters of agricultural 
workmen and others was 611, and 183 
Blinistry of awards have been made. These comprise 
Agriculture 12 senior scholarships for either degree or 
Scholarships diploma courses in agriculture or an allied 
subject at the Universities and Agri- 
cultural Colleges ; 111 junior scholarships for short courses not 
exceeding one year, tenable at Farm Institutes ; and 10 
extended junior scholarships for courses of further instruction at 
Farm Institutes. 

The origins of the successful candidates this year, as com- 
pared with those in the throe previous years, are set out in the 
following table : — 


Occupation of Parents 

1927 

1928 

1929 

1930 

Agricultural Workman 

36 

34 

38 

39 

Working Bailiff . . 

8 

8 

6 

17 

Smallholder 

29 

29 

33 

21 

Other rural occupations (e.g,y black- 
smith, haiTiess maker, market 

gardener, etc.) 

11 

12 

19 

19 

Candidates who qualified on their own 
account as bona fde workers in 

agriculture 

35 

27 

26 

37 


119 

no 

122 

133 


The following arrangements have been 
Agricultural made for foreign studies of post-graduate 
Scholars : agricultural teaching and agricultural 
Foreign Study research scholars of the Ministry of 
Agriculture in the academic year, 1930-31 : — 

(1) Aoricultubal Teaching Scholars 

Scholar Subject Centre of Study 

Jones, W. H, Economics Harvard (Prof. J. D. 

Black). 

Edwards, J. Live Stock Improve- Minnesota (Dr. 

merit. Eckles). 

Hirst, H. Animal Husbandry. Ditto. 

(2) Agrioultubal Research Scholars 

Bogue, J. Y. Veterinary Physiology Berlin (Prof, Cremer). 

Bell, G. D. H. Plant Genetics U. S. A. Bureau of 

Plant Industry 
Stations. 

Catchpole, H. R. Animal Nutrition California. 

Grants for travelling and maintenance purposes are being 
made to these scholars in respect of the cost entailed by these 
programmes of study. 




1980.] 


MlSOBUiAl^BOtTS NoTI». 


727 


Thb sixth annual award of scholarships from the United 
Dairies Scholarship Fund has recently been made. This fund, 
which amounts to £30,000, was created in 

United Dailiei 1924 by the United Dairies, Ltd., for the 
S ehnlftinhip a purpose of promoting and encomaging 
practical and scientific education in dairy- 
ing and dairy farming. The fund also provides for one or 
more travelling and research scholarships to enable advanced 
students to study these subjects at home and abroad. The 
trustees and executive committee of the fund are : — Mr. A. 
L. Hobhouse (Chairman) representing the Somerset County 
Council ; Mr. H. E. Dale (Trustee) representing the Ministry 
of Agriculture and Fisheries ; Mr. E. W. Langford (Trustee) 
representing the National Farmers’ Union ; Mr. J. F. Phillips 
(Trustee) representing the United Dairies, Ltd. ; and Professor 
H. A. D. Neville representing the University of Reading. 

The scholarships, which are open to the sons and daughters 
of farmers and smallholders in Somerset, Cornwall, Devon and 
Dorset, are tenable at Reading University, the Soale-Hayne 
Agricultural College (Newton Abbot, Devon), and the Somerset 
Farm Institute (Cannington, Bridgwater). Nine ordinary 
scholarships were awarded this year, the successful candidates 
being as follows : — 

Two Years^ Diploma Course in Dairying at Reading University - 
John Vyvyan Berryman and John Boyce Fry. 

One Yearns Extension of Diploma Course in Dairying at Reading 
University — 

Raymond Herbert Weeks. 

One Yearns Extemion of Course at Seale-Hayne Agricultural College — > 
John H. Cock. 

One Year's Course m Dairying at Somerset Farm ImtUutep 
Cannington — 

Miss Muriel Eileen Cottle, Miss Violet Hisoock, Jack Elliott 
Mellishr Miss Sylvia A. T. Osborn, Miss Muriel Irene 
Passmore. 

Mr, R. H. Weeks was awarded a two-years’ course at 
Beading University in 1928 and Mr. J. H. Cock was awarded 
a two-years’ course at Seale-Hayne Agricultural College in 
1926. The awards now made will enable them to continue their 
training in dairying work. 

The terms and conditions of both ordinary and research 
scholarships for next year will be issued about May, 1931. 
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Dtxeing the forthcoming winter it would be possible for 
Mr. H. V. Gamer, the Guide Demonstrator at the Rothamsted 
Experimental Station, and other members 
Roihamsted of the staff whose names are appended. 

Winter Lectures to give a few lectures to Chambers of 
Agriculture and Horticulture, Farmers’ 
Clubs, Farm Workers’ Associations, Agricultural Societies, 
etc. The lectures would deal with the Rothamsted Experi- 
ments, and the titles of lectures and names of lecturers are 
given below. It is not practicable to deal with more than one 
subject in a single lecture. Bodies who would care to avail 
themselves of the services of the lecturers named should 
indicate the subject or subjects which would be of most 
interest to them, when an endeavour would be made to 
arrange for the lectures on the dates desired. The longest 
possible notice is requested. 

A fee will not be charged for the lecturers’ services, but any 
Association engaging them would be expected to defray their 
travelling and hotel expenses and to make such arrangements 
for the lectures as may be necessary. 

All communications regarding lectures should l>e addressed 
to The Secretary^ Rothamsted Experimental Station, Harpenden, 
Herts, 


Lectxjubs by Mb. H. V. Gabneb, M.A., B.Sc. (Guide Denumatraior) 

(1) Some principles of manuring and their application on the farm. 

(2) The use of fertilizers on grass land. 

(3) Experiments with sugar beet. 

(4) The manuring of potatoes in the light of recent experiments. 

(5) Nitrogen for cereals : some points in its use. 

(6) Some results of the Rothamsted Experiments on commercial faims. 

(7) Experience with the newer fertihzers. 


Othek Lecttjbes 

(1) Soil Micro-Organisms (Bacteria, Protozoa, etc.) 

Lucerne Inoculation Dr. H. G. Thornton, B.A. 

Life in the Soil ] 

Biolo^cal Aspects of Partial Steril- |Mr. D. W. Cutler, M.A. 
ization / 


(2) Agricultural Botany 

Weeds of Arable and Grass I^uid 

(3) Agricultural Chermstry 

Liming and Chalking of Soils 
Recent Developments in the Pro- 
duction and Use of Fertilizers 


Dr. Winifred E. Brenchley, 
F.L.S. 


Di’. E. M. Crowther, F.I.C^ 


(4) Soil Physics 

Soil Acidity : Its Cause and Control \ Dr. R. K. Schofield, M.A. 
Modem Developments in Soil Culti- [Mr. G, W. Scott Blair, M A. 
vation j 
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(5) Entomology 
Insect Pests 

Bee Keeping 
Fruit Pests 


Dr. A. D. Imms, M.A., 
F R» S 

Mr. b.*M. T. norland, M.A. 
Dr. H. F. Barnes, B.A. 


(6) Mycology 

Plant Diseases : their Causes and 
Control 

Soil Fungi and Plant Growth 
Fungous Diseases of Crops 

Virus Diseases of Plants 

Plant Diseases : their (Causes and 
Control 

Bacterial Diseases of (^rops 


Dr. W. B. Brierley, F.L.S. 


( Dr. J. Henderson Smitli 
B.A. 

I Dr. J. Caldwell, M. A. 

I Mr. R. H. Stoughton, B.Sc. 


♦ «|t 3|C ))( * 


The Ministry has been infomK^d that a Decree has recently 
been issued prohibiting the impoj'tation into Germany of 
flower bulbs, tubers, etc., unless they are 
Importation of accompanied by an official certificate 
Flower Bulbs of freedom from certain diseases and 
into Germany pests specified in the Decree. 

The issue of such certificates involves 
examination of the bulbs, and the Ministry will be prepared 
to undertake this inspection in accordance with the arrange- 
ments already in force for the examination of plants, etc., 
destined for export to other countries for which health certi- 
ficates are required. 

This Scheme, having for its object the improvement of 
the productive quality of milch goats kept by smallholders, 
cottagers and others of similar position, 
Stud Goat is again in operation. For the current 
Scheme, breeding season, which lasts till Feb- 

1930-31 ruary 28 next, 105 stud goats have been 

registered and are standing at various 
centres throughout the country, including 11 in Wales, and 
their services are available for goats belonging to persons in 
the above-mentioned categories at a nominal fee, in no case 
exceeding 5s, Conditions of service and other information 
may be obtained from the County Agricultural Organizers at 
their respective County Education Offices, or from the 
Honoraiy Secretary of the British Goat Society, which is 
responsible for the administration of the Scheme, at 10 Lloyd’s 
Avenue, London, E.C.3. 
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APPOINTMENTS 

COUNTY AGRICULTURAL EDUCATION STAFFS : 

ENGLAND. 

Bedfordshire : Miss F. M. Hill, N.D.P., has been appointed Instruc- 
tress in Poultry-keeping, vice Miss D. Thompson. 

Buckinghamshire : Mr. £. H. Brant, B.Sc., N.D.A., has been 
appointed Assistant Instructor in Agriculture. 

Mr. C. Turner, N.D.A., N.D.D., has been appointed Assistant 
Instructor in Dairying. 

Mr. W. R. W. Barnett* has been appointed Assistant Instructqr 
in Horticulture. 

Cheshire : Mr. R. G. Druce, B.Sc., B.Agric., has been appointed 
Lecturer in Biology at the Cheshire School of Agriculture, vice 
Mr. F. W. Hankinson, B.Sc., appointed District Lecturer in 
Agriculture. 

Mr. H. Fairl)ank has been appointed Head Gardener at the 
Cheshire School of Agriculture, vice Mr. P. Shaw. 

Cumberland and Westmorland : Miss B. Lang, N.D.P., has been 
appointed Assistant Poultry Instructress at the Newton Rigg 
Farm School, vice Miss Pringle, N.D.D., C.D.P. 

Devonshire : Mr. R. D. H. Bridge has been appointed Assistant 
Instructor in Poultry Keeping, vice Mr. E. V. Beard. 

Dorsetshire : Mr. R. Wightman, B.Sc., has boon appointed Senior 
Agricultural Lecturer and Adviser. 

Gloucestershire : Mr. T. H. Lunson, N.D.A., N.D.D., has been 
appointed Assistant Instructor in Agriculture, vice Mr. R. Line. 

Hampshire : Miss M. Davies-Cooke, N.D.D., B.D.F.D., has been 
appointed Instructress in Dairying at Sparsholt Fann Institute, 
vice Miss G. Bowden, 

Mr. W. Inglis has been appointed Manager of the County Egg 
Laying Trials, vice Miss E. M. Hissett. 

Isle of Wight : Mr, B, Jenkins, M.Sc,, has been appointed County 
Agricultural Education OiHcer. 

Lincolnshire (Holland) : Mr, D. E. Horton has been appointed 
Assistant for Bulb Research. 

Staffordshire : Mr. J. T. Craig, N.D.A., has been appointed Assistant 
Instructor in Agriculture. 

Mr. J. Cooke has been appointed Manager of the County Egg 
Laying Trials, vice Mr. R. D. Scott. 

Suffolk (East and West) : Mr. W. Longwill has been appointed 
Manager of the joint County Egg Laying Trials. 

Wiltshire : Mr. T. C. Goddard, B.Sc., N.D.D., has been appointed 
Assistant Organizer for Dairy Husbandry. 

* Wholly employed by the Coxmty Council, but only partially on 

agricultural education work. 

WALES. 

Carmarthenshire : Miss Eira Jones has not accepted the post of 
Instructress in Rural Domestic Economy, the notification of her 
appointment in the July, 1930, issue of this Joitakal is cancelled, 
cmd the post remains vacant. 

Manmouttishire : Mr. E. W. Hobbis has been appointed Assistant 
Instructor in Horticulture. 

Mr. F. B. Wallbutton has been appointed Assistant Instructor 
in Poultry Keeping. 
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CHADACRE AGRICULTURAL INSTITUTE (Hartest, Bury St. 

Edmunds) 

I'he following appointments have been notified as taking efiect as 
from October 1, 1930 : — 

Mr. J. R. Carter, Dip. Agr. (Wye), has been appointed Vice- 
Principal, vice Mr. G. L. Maw, B.Sc. 

Miss B. M. Watson, N.D.D., U.D.A., heis been appointed 
Instructress in Dairying and Poultry Keeping, vice Miss M. C. 
Thomas, N.D.D., B.D.F.D. 

Mr. P. W. L. Hook has been re-appointod Tliird Master for the 
Winter Session, 1930-31. 

PRINCIPAL WHOLE-TIME MEMBERS OF TEACHING STAFFS AT 
UNIVERSITY DEPARTMENTS OF AGRICULTURE, AGRICULTURAL 
COLLEGES, ETC., IN ENGLAND AND WALES. 

School of Agriculture, University of Cambridge. 

The following is the revised list of the Teaching Staff, as given in 
the Handbook to the School, just published by the Cambridge University 
Press, price 2s. 6d. : — 

Agriculture 

Drapers’ Professor . . . . F. L. Enoledow, M.A. (Director of 

Advanced Students). 

Lecturer . . . . , . W. S. Mansfield, M.A. (Director of 

the University Farm). 

Demonstrator . . . . W. K. Hubble, B.A. (Assistant 

Demonstrator at the University 
Farm). 

Agricultural Botany 

Professor . . . . . . Sir R. H. Biffen, M.A., F.R.S. 

I-iecturer . . , . . , J. Line, M.A. 

Plant Diseases 

Lecturer . . . . . . F. T. Brooks, M.A. 

Animal Pathology 

Professor . . . . . . J. B. Bx^xton, M.A., F.R.C.V.S., 

D.V.H. 

Anirtuil Husbandry 

Leottirer , . . . . . F. H. Garner, M.A. 

Crop Husbandry 

I^turer H. G. Sanders, M.A., Ph.D. 

Agricultural Physiology 

Reader. . . . . . . . F. H. A. Marshall, ScD., F.R.S. 

Agricultural Biology 

Demonstrator . . . . A. Walton, Ph.D. 

Agricultural Chemistry 

Lecturer . . . . . . H. E. Woodman. M.A., D.Sc. 

A gricuUural History and Economics 
Lecturer . . . . . . J. A. Venn, Litt.D. 

Estate Management 

Lecturer . . . . . . E. P. Weller, M.A., F.S.I., F.L.A.S. 

Demonstrator . . . . N. Dean, M.A., F.S.I., M.R.San.I. 

AgricuUural Analysis 

Demonstator . . . . L. F. Newman, M.A., F.I.C. 

Statistics 

Lecturer .. .. . . G. Udney Yule, C.B.E., M.A,, 

F.R.S. 

Physios and Engimering 

Lecturer . . . . . . J. E. Few, M.A., LL.B. 
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Economic Entomology 


Lecturer C. Wabbu»ton, M.A. 

Veterinary Science 

Lecturer . . . . . . Col. W. A. Wood, M.A., 

M.R.C.V,S. 

* * # «■ « 


Enforcement of Minimum Rates of Wages. — During the month 
ending September 14, legal proceedings were instituted agednst nine 
employers for failure to pay the minimum rates of wages fixed by 
the Orders of the Agricultural Wages Board. Particulars of the cases 
are as follows : — 










Arrears 

No. of 

County. 

Court 


Fines 


Costs 


of 


workeis 








wages 

involved 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

8. 

d. 


Chester . . 

Chester 

1 

0 

0 


— 


13 

13 

6 

1 

Cumberland 

Wigton 


♦ 


0 

14 

0 

25 

8 

0 

1 

Devon 

Axminster . . 

5 

0 

Of 


— 


66 

0 

0 

3 

Gloucester . 

Gloucester . . 

1 

10 

0 

1 

9 

0 

46 

0 

8 

3 

» • 

Newnharn-on 

1 

0 

0 

0 

18 

6 

3 

10 

3 

1 

Severn 











Monmouth . 

Pontypool . . 

2 

0 

0 


— 


0 

13 

10 

1 

Norfolk . . 

Esist Dereham 

0 

15 

0 


— 


7 

4 

6 

3 

Denbigh . . 

Ruthin 


* 


1 

12 

0 

10 

0 

0 

1 

Radnor . . 

Talgarth 

3 

0 

0 




10 

0 

0 

1 



£14 

6 

0 £4 

13 

6 

£170 

10 

9 

16 


* Dismissed under Probation of Offenders Act. 
t Including costs, 

Foot-and-Mouth Disease, — An outbreak was confirmed on Septem- 
ber 6 at Holbeck, Leeds, Yorkshire, West Hiding, and two further oases 
were confirmed on the following day in the same locality. These are the 
first cases to occur in Great Britain since the outbreak at Goring-on-Sea, 
Worthing, West Sussex, confirmed on December 23, 1929 ; that is, 
after a period of more than eight months’ complete freedom from the 
disease. On September 16, two outbreaks were also confirmed at 
Pirbright, Surrey. On September 20, a new centre of disease was 
discovered at Beesdale, Stokesley, Yor^ (N.R.). The usual restrictions 
were applied to an area of approximately fifteen miles round the 
infected premises at each centre of disease. 

♦ « 

NOTICES OF BOOKS 

Rothamsted Memoirs on Agricultural Science. Pp. 906. Koyal 8vo, 
lialf-calf. (Published at the Bothamsted Experimental Station, 
Haipenden, Herts. Price 36s. net. Inland post free ; Foreign 
post extra.) 

This volume, which includes 64 memoirs, covering the period from 
1928 to 1930, is now ready for distribution, and copies can be obtained 
on application to the Secretary of the Station, as above. It is requested 
that orders for the work should, as far as possible, be accompanied 
by remittances and, as the edition is strictly limited, early application 
is advisable. 

International Directory of Pedigree Stock Breeden, Vol. ni» 1980-Bl. 

Pp. 1100. (London : The Vernon Press, Ltd. Price 30s. net.) 

This, the third and revised edition of the Directmy, eontahia alpha-^ 
betioal lists of the names, with addresses, of some 120,000 breeders Of 
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all eUusm of p^gree live stock in all parts of the world. The book, 
whidh is well ilhistrated, fK>ntamB interesting information upon live 
stock breeding in the different coimtries, and descriptions of the 
various breeds of stock, together with articles on general topics con> 
nected with breeding. Among other features of tins edition is a new 
secticm giving the neones of breeders of thoroughbred horses in Great 
Britain and Lreland and some 20 other coimtries in which the breeding 
of blood stodc is prominent. 

Pests In Wheat and Its Products. — By Sebert Humphries. Pp. 86. 
Technical Education Series Pamphlet No. 5 (The National Joint 
Industrial Coimoil for the Flour Milling Industry, 26-2S King*6 
Boad, Chelsea, London, S.W. 3. Price M. net.) 

This pamphlet is divided into two parts, the first of which deals 
with the ** Suppression of Pests and the second with the ** Pests 
Themselves.*’ The long struggle against the pests which flourisbed 
in the large bulk of wheat, stored in Australia for the Royal Com- 
mission on Wheat Supplies, during the latter years of the war and 
just after, is fully described ; and from that point of departure a 
description of the various modem methods of combating the pests 
is fully entered into. The second part gives a brief entomological 
description of the pests divided into four sections, t.e.. Beetles (which 
include Weevils), Moths, Worms and Mites, and is concluded by a few 
notes on the parasites of pests. 

Heredity in Livestock. By Christian Wriedt. 1^. xi+179. Illustrated. 
(London : Macmillan €uid Company, Limited. 1030. Price 
7 b. 6d. net.) 

It would have been impossible for any man of science writing on 
heredity with the purpose of making that science tiseful to the broker 
to have avoided some reference to the work of the great breeders 
of the eighteenth century, because it is upon their work that much 
of modem practice is based. The consideration of these men*s work 
by Christian Wriedt is a guarantee of Professor Punnett’s statement, 
in his foreword to the book, that Wriedt acted the part, as was his 
ambition, of a lisnson officer between men of science and practical 
breeders. The book makes available, in simple and non-teohnioal 
language, the findings of modem science in heredity. The author 
critically examines a great many experiments, and explains their 
application to the problems of mating farm animals so as to obtain 
the best economic resiilts. 

The book opens with a discussion of the Mendelian law of heredity 
and goes on to a discussion of the factors influencing the inheritance 
of size, capacity for milk production, the butter fat content of milk, 
etc. The vexed question of in-breeding is fully treated in three chapters 
devoted to cattle, horses and pigs, sheep and poultry, and other 
points at issue are also dealt with, the final chapter on superstitions 
disposing of some amusing ideas and providing a little liight relief. 
Thm can, of course, be no question of Wriedt’s contribution to the 
subject and his book should be of great service to breeders who wish 
to bring their knowledge of the Subject up to date. 

fttfllisr lUttStrattcnS of Brlttsh Plants. By R. W. Butcher: drawings 
by F. B. Stmdwick. Pp. 476. L. Reeve & Cto., Ltd., Aihford, 
Kent, 1980. Price 12s. 

This pr^iaxed volume forms a supplement to Bentham’s Sand* 
bscli qf Ike BrMik Flora, which has passed into a seventh edition 

m it eontaiiis Uadi; and white figures, with disseotiozis, of 486 
idants, the vast majority id which are not lepxemxted in 
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Fitoh's lUustraUona 0 / ^ British Flora, fifth edition (1924)^ and 
not available in any other single volume dealing with Briti^ plants* 
A brief description aocompcmies each plate and gives the essenticd 
specific characters. The choice of species for figuring within a single 
volume of limited size seems to have been well made and the drawings 
are» with few exceptions, excellent as a means to identifying those more 
enticed species wluch were not recognized or taken up by Bentham. 
The author and his artist are both to be congratulated on producing 
a most useful work, which should stimulate interest in the detailed 
study of our varied flora. 

The Pig Breeders* Annual for 1980-31 and Year Book of the National 
Pig Breeders* Association.— Pp. 148. (Published by the Associa- 
tion, 92 Gower Street, London, W.C.l. Price 2s. fid. net.) 

The present volume completes a decade of the life of this Annual, 
and its contents are as varied and interesting to the breeder as they 
have been in the i^ast. Lord Noel-Buxton contributes a foreword to 
this issue, which contains a great deal of useful information on feeding 
and on the industry in some foreign countries and in New Zealand. 
Amongst others an article by David Black on “ The Future of Co- 
operative Bacon Factories in England ” is worthy of mention. Diseases 
and their treatment are also dealt with, and some of the general aspects 
of the industry in their commercial relations are also covered, while an 
interesting article on its history and development is contributed by 
Dr. A. G. Ruston, under the title of “ Pig Keeping, Ancient and 
Modem.” The number and variety of the articles contained in this 
issue prohibits anything like a complete indication of the contents, 
but readers of this Joubnal will, no doubt, already be familiar with the 
general character of the Annual, and, if they are engaged in pig breeding, 
satisfied that it should prove useful to them. 

Thfi Buglisli Plough. By J. B. Passmore, M.Sc. Pp. 84. Illustrated. 
Reading Dniv. Studies. (T4ondon : Oxford University Press. 
Humphrey Milford, 1930. Price 78. fid. net.) 

This is an outline of the history of the development of the English 
plough, written by the lecturer in agricultural engineering at Reading 
University, and is the first special study of the subject which has 
appeared. There are histories of the plough in general, arid it has, 
of course, been treated of in all the general histories of EngUsh farming ; 
but this brief monograph should be useful to the student of 
agricultural engineering because it provides an historical background 
to his studies of the modem technique of plough manufacture and the 
practical use of the implement. The book is divided into four sections, 
dealing with the Development of the English Plough,” “ Descriptions 
of Ploughs,*’ ” Construction of Ploughs,*’ and ” One-Way Plou^.” 
Only the main types of improvement arp dealt with and there is xie 
mention of any but the single furrow plough, while the only writecs 
on plough design of the 18th oentury who are mentioned are Axbuthnot 
and Small. It is to be regretted that the references are usually incom* 
plete, lacking volume and page numbers ; nor is the author ad^uately 
equipped to deal with the historical developm^t of the plqug^. Bat 
few of his readers are likely to seek for guidance on historic questions* 
For students of modem agriculture these will be minor defid^cies 
and the book will undoubt^y serve a useful purpose* 

Thfi TnmiaeUofts el the Yerkahlre Agriotiltaral Sofilety for flte Year 
1929, No* 87* Edited by the ^reiary to the 8^iety« Pp. 
182, 12, 47. Illustrated. (York : Published and sold <m}y by the 
Society at New Street Chambers. Price Os.) ^ 

This Annual cemtams some twenty items and it is only possible to 
note a few of them. Several of the contributors are, bowsw, 
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known to readers of this Joubkal and are acknowledged authorities 
on the subjects upon which they write. Professor Hanley deals with 
“ The Formation of New Pastures,” Professor Gaiger with “ Grass 
Disease,” and Dr. Crowther, with ” Feeding the Bacon Pig.” Other 
interesting contributions are those by Sir Alfred E. Pease, Bart., 
on ” Blackface Bheep, their Origin and History,” J. K* Thompson 
on ” Dried Sugar Beet Pulp — its Value and Use,” and R. McG. Carslaw 
on ” The EfEect of Size and Shape of Fields on Costs and Profits.” 
The other items are also of interest, and from Appendix B it is learnt 
that this fiourishing Society has a membership of some 3,562. 

A Survey of Milk Marketing In Derbyshire, June, 1928. By F. J. 

Prewett, Pp. 70. (London : Humphrey Milford, Oxford 
University Press. 1930. Price 2s. 6d. net.) 

The author of the present survey has given us two earlier works 
on the subject, one of which is The Marketing of Farm Produce : Vol, 
//., MUk (1927), and the other A Survey of Milk Marketing^ hosed 
on conditions in Wiltshire and Somerset and the City of Bristol, June, 
1927 (1928). The latter deals with an area which is nxainly dependent 
on distent markets, and includes cheese -making as a feature of its 
dairying industry. The work under notice refers to a more indus- 
trialized county, surrounded by large towns, where the main activity 
of dairy farming is centred on milk selling. It may, perhaps, be added 
that Derby was always largely a grazing county, but that, before 
the era of railway transport, local sfitles of milk prevailed, while butter 
and cheese, less perishable and more valuable in relation to bulk, 
were exported from the county. 

After a careful survey of the conditions of marketing of milk in 
Derbyshire, Mr. Prewett comes to the conclusion, inter alia, that, with 
such a diversity of marketing methods in the county, competition 
among producers for a liquid market is inevitable. The producer, he 
suggests, must, therefore, organize on some basis that will give him 
power over the methods of ^tribution and the right to insist upon 
mformation as to the quantities relatively distributed, liquid and 
manufactured. For this piurpose he indicates that the organization 
known as the ” Pool ” would be effective. 

Such surveys as this of Mr. Prewett’s and his earlier work are useful 
in so far as they describe the position of a branch of the fanning in- 
dustpr in a particular place at a point of time. In order to give full 
consideration to the situation in the ooimtry, and, if necessary, to 
the possibility of its improvement, they need, however, to be corre- 
lated with a generdi survey, which is not always available, but which, 
in the case of fluid milk, has been provided by Mr. R. B. Forrester in 
The FUM Milk Market «n England and Wedes (The Ministry's 
Economic Series No. 16). 

It may, perhaps, also be suggested that the provision of a slight 
historical introduction would be an advantage in showing how modem 
conditions have arisen, and that it would not be necessary for this 
purpose to go further back than the County Reports of the old Board 
of Agriculture which were issued about the end of the eighteenth 
centu^, and to supplement these by the prize essays on different 
counties to be loimd m ^e Journal of the Royal Agricultund Society. 

The BMoqr tfi. ttic Cora Lsws, 1660-1846. By Donald Grove Barnes. 

1^. xv. + 836. (London : George Routledge and Sons, Limited. 
1930. Prioe 16 b. net.) 

A comprehensive histmy of the English com laws has long been a 
desiderattam for students of economic i^tory ; and besides the history 
of the legislation a study of the repercussions of the laws upon the 
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production and trade in wheat and the other eere^ would have been 
an additional advantc^e. Professor Barnes has confined himself almost 
exclvisively to the laws and the pamphlet literature of the contro- 
versies that preceded and followed them, a sufficiently arduous and 
comprehensive piece of work perhaps, and one that forms a very 
welcome addition to the sum of historical knowledge. It is, indeed, 
almost impossible to define the effect of the eighteenth century laws upon 
the fanning industry, because many of them did not ^ectively carry 
out the aims for which they were formulated ; moreover, the industry 
and the trade in its products were subject to many other, possibly 
more potent, influences than those of the legislation, and these are so 
closely interrelated that they cannot be separated and estimated 
individually. 

The most important of these influences were the inolosure and re- 
distribution of a proportion of the land farmed under the open field 
system, and the inclosure of some of the waste, which affected the 
area under cereals and the yield obtained from this area, thus pro- 
viding an exportable surplus or increasing the supply sufficiently to 
enable the requirements of a growing population to be met without 
imdue dependence upon importation until well into the nineteenth 
century. For his discussion of this factor Professor Barnes is, however, 
content to depend upon secondary authorities, and this is comprehensible 
in the light of the aims and scope of the book. 

By most of the modem writers on the different phases of agrarian 
economy in the eighteenth century the year 1765 h^ been taken as a 
dividing point between the period of exportation and that of importa- 
tion of cereal foodstuffs. By some, the earlier period has been regarded as 
the golden age of British agriculture, particularly for the wheat grower. 
Professor Barnes thinks that this view may reasonably be regarded as 
exaggerated, and equally that the effects of agricultural improvements 
on the production and exportation of grain during that time tnay be 
over estimated. It is true that the effect of these improvements was 
slight before 1760 and only fully developed in the nineteenth century. 
Pmfessor Barnes does not, however, fail to apply the epithet “ vast 
to the improvements he thinks may be ea^y exaggerated. '"The 
first half of the eighteenth century,” he says, is well known for its 
iB3provement in stock breeding, rotation of crops, manuring and 
draining. Much of the culvance must be ascribed to pioneers in these 
fields.” It must, however, be remembered that Young himjself said 
in the AtmaU for 1784 (p. 95) that the improved farming of Norfolk, 
Suffolk and Kent was confined to very narrow limits. 

A surplus of gram, above the requirements of the locidities in which 
it was grown, had indeed been secured in the sev^te^th century, and 
that was, as Professor Barnes admits, one of the reasons for the passing 
of the Act of 1689. It is probable that this Act bad some effect in 
stimulatu^ the growth of gxmn between 1689 and 1765, but it k 
doubtful if the law was more important than the more rapid. growth 
of population, which affected the development of cereal cultivation 
so much more markedly in the last decades of the century and in the 
first. four of the ninetemth. Other elements also played their part in 
detennining to what uses the soil should be put, and not the least of 
these was its own suitability for grain or grazing, a fundamental quality 
that no intelligent farming community can ever fail to oveiieok. 

Professor Barnes has definitely confined himself the com laws 
after 1660, the era previous to that date being disposed of in # single 

brief ehapW, and diis is doubtless because the modem peddd k bne 

that invoflved external as well as internal trade, and the laws in ths main 
aimed at the regulation of the foreign trade, with th& idea of mainkfining 
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the home supply at a suHioieiit 'Die extraordinarily oomprehensive 

bibliography shows how thoroughly the work has been done, and the 
book takes its place as the most comprehensive study of the subject 
which we yet possess. 

Animal Breeding. By Laurence M. Winters. Pp. x. 4- 389. Illus. 
(New York, John Wiley & Sons, Inc. London, Chapman <& Hall., 
Ltd. 1930. Price 18a. 6d. net.) 

Tins, the second edition of Professor Winters’ book, h€w been re- 
written. Its author is Animal Breeder and Associate Professor of 
Animal Husbandry in the University of Minnesota, and in this edition 
he has endeavoiued to make the text more comprehensive, to correct any 
errors there may have been in the first edition, and to include much 
of the recently published work relating to the rapidly extending subject 
of animal brei^ng. 

As he says, cmimal husbandry is the foundation of successful agri- 
culture ; and animal breeding is the beginning of all animal husbandry. 
It is, therefore, one of the most important agricultural subjects. More- 
over, the population of the world is increasing rapidly and a much 
larger supply of food will be requii'ed witliin an appreciable length of 
time. A though the per capita consumption of cuiimal products in 
some countries may diminish, the total quantity used in the world 
will increase tremendously. Animal husbandry is thus a matter of 
vast importance not only from the point of view of the farmer, but also 
to the world at large. 

The practice of animal breeding is very old, but the science upon 
which it rests is very young. Consequently each of the past few years 
has produced valuable contributions to the subject, and the author 
has made it his object to select those contributions, whether old or 
new, that seem most valuable, and to incorporate them in his book. 
The fourteen pages of closely printed bibliography at the end of the 
book show how widely his net has been cast, and how easy will be the 
task of those who w^ to use this book as a preliminary to pursuing 
the subject further. 

As might be expected, the book has been prepared primarily for 
use as a text book for students at agricultural colleges and by their 
teachers. Professor Winters admits that the arrangement of the text 
will not satisfy all requirements, because the science of animal breeding 
is taught difierently at different institutions, but he lias endeavoured 
to embody the numerous valuable suggestions he has obtcuned from 
teachers who have been using the first edition of his book. It is perhaps 
unnecessary here to set out the contents in detail because they are 
sufl8ciently indicated by the title, but it will be enough to say that the 
arrangement of the main body of the work is in four parts — ^I. The 
Fotindation, economic and biological ; II. Reproduction ; HI. Here- 
dity ; and IV, The Practice — so that it covers the whole range of 
the subject. 

Sugar Beet: CostsandRetttmsfortlie Year 1938-29. By A. Bridges and 
J. R. Lee. Pp. 50. (Oxford Agricultural Economics Research 
Inslitute, 1930. Price ls<) 

This pampliiet continues the series which has now been issued 
annually for some years, cmd presents further results of the Institute’s 
inquiry into the finnarmiAl and economic aspects of the beet sugar crop. 
The loim in which the returns are preswited may now, in the fifth 
of ^ accumulation of these records, be regarded as stabilized, 
the dual olas^cation of the costs, by soil groups and geographical 
areas^ having been continuotisly adhered to. This procedure facilitates 
tlwj iMsmpariscm of the results year by year and renders the returns 
Urn more valuable. 
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The suxmnary shows that while the area of beet and niunber of 
growens declined in 1928 as compared with 1927, the year was more 
favourable to the crop, and both yield and sugar content were greater 
than in the previous year. In neither year, however, were the factories 
working at full capacity. 

Progress in English Farming Systems— II. The Improvement of Upland 
Grazings. By Stanley M. Bhgh and F. J. Prewett. Pp. 36. (London: 
Humphrey Milford, Oxford University Press. 1930. Price Is. 6d. 
net.) 

Mountainous coimtry is, of necessity, where it can be used at all, 
usually devoted to grazing, and Wales has always depended more 
upon its sheep and cattle breeding than upon any other branch of 
farming to supply its saleable products. Much of its grazing land has 
always been in a state of nature, but this small study definitely shows 
that a proportion of it at least is not unimprovable. Mr. Bligh himself, 
the landowner who is responsible for the work done on his astate near 
^ Builth Wells, estimates this proportion at between one million and a 
million and a-half acres in the Principality — or nearly one-lialf of the 
total of 3,100,000 acres of ro\igh grazings and permanent grass not 
kept up for hay, which constitute three-fifths of the area of Wales. He 
also suggests that a further million acres of similar land in the West of 
England could be improved in the same way. Such optimism deserves 
careful consideration, especially when it is supported by the evidence 
of the very effective work Mr. Bligh has done on his own estate. His 
conditions, however, are peculiar, and it is doubtful if the system could 
be generally applied. For exconple, there is apparently a local demand 
for accommodation land, and family labour is the basis of the system. 
The system that Mr. Bligh has adopted so successfxilly is, of course, 
fully described in the booklet, and both occupiers emd owners of land of 
Hus character should consider it carefully when they are about to 
attempt the improvement of this class of holding. 

Progress in English Farming Systems— III. A Specialist in Arable 
Fanning. By C. S. Orwin. Pp, 24. (London : Humphrey Milford, 
Oxford University Press, 1930. Price, Is. 6d. net.) 

This little book, scarcely more than an essay, deeds with the life 
story of the fanner of the largest arable acreage in England, and sets 
out to show that the application of the results of scientific investiga* 
tion to the practical problems of fanning have resulted in what can 
only be described as a magnificent success. Mr. Orwin describes how 
Mr. Baylis purchased Wyfield Manor in 1876 with £15,000 of borrowed 
m<mey, and how from that apparently inauspicious loginning he has 
b\:^ np holdings until he bow farms an area of some 12,000 acres in the 
counties of Berkshire and Hampshire. Mr. Baylis, explains Mr. Orwin, 
set out to cultivate arable land for the purpose of selling off all the 
products, including the straw and hay, and for this reason dispexised 
with all live stock except the horses neoessaiy for the farm work. 
His rotation was com, fallow, com, clover, com, fallow, and fertility was 
maintained by the lil^ral application of artificials. It is interest:^ to 
note that while steam tackle is hired for ploug^iing on Mr. Baylis* many 
farms, he has not yet adopted the use of the tractor, ail his oiher work 
being done by a l^ge number of horses. 

The fieasoiial DiBhrlbiitio]i ol Farm Labour Re^uirsmeuts. By W. 

Kirkpatrick, C.DA. (Glas.), Dip. Agric. (Oaii|iab.). Univ. of 
Cambridge ; FaimEconomioB Bran^. Report No, 14. tp. iv+44* 
(Csmbrid^ : W. Heffer & Sons, Ltd. 1930. Pyme, £s, net.) 

In presenting a study of the labour requiremmits over a period of two 
years on a number of sample Itans in tto Eastern Counties, the writer 
emphasizes the fact that labour costs form an kiereaeiiig^y propor* 
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tion of the total costs of the farm. He estimates that labour is roughly 
twice as expensive to-day as in pre-war years, while the fsurmer’s 
produce is fetching less than one and a-half times as much. Even idlow- 
ing for an increas^ production per worker, the incidence of the higher 
cost of labour bears heavily on the industry. It is unlikely that this state 
of affairs will be remedied by the reduction of wages (which in any case 
would be imdesirable) and consequently the difficulty must be dealt 
with by the more efficient organization of labour and a consequently 
enhanc^ otitput per unit. It is with the object of assisting in such 
organization that this study has been publish^. The author has had 
access to the labour records for the two years 1927 and 1928 of twelve 
fuUy-oosted farms distributed throughout the counties of Cambridge, 
Essex, Hertford, Huntingdon, Norfolk and Suffolk, and this sample, 
representing tw^enty-four farming years, has been found to be generally 
statistically representative of the normal conditions in tlie Eastern 
Counties. 

The distribution of labour, both manual and horse, is analysed very 
closely and is illustrated with a number of graphs and tables, the results 
being fully discussed. The author admits that his conclusions can only 
be regarded as tentative and that there are many other problems of an 
allied nature which need to be investigated before final conclusions of a 
practical character can be formulated which will enable the farmer to 
organize his labour so that it will be employed on profitable work to the 
maximum tliroughout the year. This report, however, represents a 
beginning, and a promise of a fuller consideration of the organization 
of agricultural labour in the Eastern Counties is made for the future. 
This will no doubt come to hand when a much laiger body of data has 
been collected and examined. 

The Weather Map : An Introduction to Modem Meteorology. Second 
Edition, entirely re-written. The Air Ministry Met^rological 
Office. Pp. iv+83. Illustrated, (London ; H.M. Stationery 
Office. Price, 3s. net.) 

The first issue of this publication appeared in 1915 and frequent 
reprints have been necessary since that date, the sixth being issued in 
1925. The book has now been entirely re-written to meet the great 
advance made in synoptic meteorology of recent years. 

As an introduction to the subject, an outline is given of the liistory 
of weather maps, which commenced with the end of the seventeenth 
century. Then follows a description of the various observations from 
which weather maps are prepared — temperature, |')ressure, wind force 
and direction, cloud types and height, visibility, etc. The weather 
generally associated with the different pressure systems is described, and 
the method of prep€kring forecasts is indicated. 

As a practical illustration, twelve examples of forecewts are appended 
with copies of the weather maps upon which they were based, and notes 
indicating the reasons which led the forecaster to his decision. 

Faetors Affecting the Pilee of Potatoes in Great Britain. By Ruth L. 
Ck>hen, B.A. Univ, of Cambridge; Farm Economics Branch 
Report No. 16, pp. 66. (Cambridge ; W. Heffer Sons, Ltd. 
1930. Price 2s. M. net.) 

The growers have for some years found great difficulty in dealing 
with the sale of their crops of potatoes so as to obtain an adequate 
prioe covering their costs and providing an element of profit. The main 
cause of has been assumed to be the fiuctuation in yield to which 
this crop is specially liable, and the difficulty has been the more pro* 
nounced when the harvest has been so good as to make it almost im- 
possible to sell the stocks at any pioe at all. This study of the factors 
•affSolli]^ the prioe is the more welcome on this account. 
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Aftetr a careful consideration of the retail and wholesale prices ol 
potatoes, and the conditions of the crop and its sale from the earliest 
time when the essential figures are available, Miss Cohen summarises 
her conclusions and states that The anal3n3is thus indicates that little 
can be done to alter variations in supply, so long as fluctuations in 
yield continue. For such movements are not sufficiently regular for it 
to be possible to advise farmers to alter their acreage in the opposite 
direction to variations in yield.’* 

** The fanner would gain if prices were rendered more steady intra^ 
seasonally. It has been shown that, in general, farmers and dealers 
seem to be unwilling to recognize that production is either unusually high 
or unusually low. Hence prices do not rise for some time when pro- 
duction is small, or fall for some time when it is large. This tendency 
is more marked for a deficiency than for a surplus of production. So, in 
years when home production is low, imports enter the country in the 
later months of the crop year, and foreign producers get the benefit 
of the high prices in these months, while the English farmers sell the 
bulk of their crops at the lower prices prevailing earlier in the year. 
This tendency to miscalculation, though still in evidence, has recently 
become less pronoimced. Its elimination, by the spread of information, 
would almost certainly benefit the Briti^ farmer.” 

Dairy Cattle : Seleetion, Feeding, Management. By William Wodin 
Yapp, Ph.D., and William Barbour Nevens, Ph.D. Illustrated, 
pp, xix+SOO. (New York ; John Wiley & Sons, Inc. ; London : 
Chapman & Hall, Ltd. 1930. Price 12s. 6d. net.) 

The authors of this work ewre respectively Professor of Dairy Cattle 
and Associate Professor of Dairy Cattle Feeding in the Illinois College 
of Agriculture. The first edition was planned with the aim of making 
available to students of dairy fanning and to dairy farmers themselves 
the most practical methods of selecting, feeding, and caring for dairy 
cattle. The methods recommended in the book were based upon the 
proved and tested practice of successful dairymen in the United States 
of America and upon the results of scientific investigation. Tlie style 
is simple and concise, and the student and farmer can secure accurate 
information without an extensive search through scientific literature. 
The second edition lias become necessary because of the more recent 
developments in the fields of animal breeding, nutrition, and physiology, 
which, it is claimed, cue now incorporated. 

As in all American books, forage crops which are not extensively 
cultivated in Great Britain are strongly recommended for the reason 
that they form the basis of successful dairy farming in the United States. 
Apart, however, from this, the work contains many features of use to 
students and dairy farmers in this coimtry. 

Wheat* By W. W. Swanson, Ph.D., and P. C. Armstrong. Pp. xiii-f 320. 
(Toronto : The Macmillan Co. of Canada, Ltd. 1920. Price 
12s. 6d. net.) 

This study ol the oonditions of wheat growing and marketing in 
Western Canada is written by the Professor of Economics of the 
University of Saskatchewan and a Consulting Agriculturist. It is a 
definite contribution to our knowledge ol wheat pr^uction, and similar 
studies relating to the other great centres of cultivation would do muxfii 
to elucidate many points now the subject of constant disouaaioii. 
Methods of wheat cultivation and sale are of wotld^wide importance siirii 
can no longer be dealt with parochially, or according to the ideas df 
limited areas of demand and supply. 

The one crop lystem of fammig In Western Oanada is vmy dtteitet 
from any type of agrieultuve practised in tins cotmlay, and thefelcise 
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the book has little to teach us teohnioally on this side. Moreover the 
maldng of a farm area from the wilderness in a brief space of time has 
caused a development in the community inhabiting the wheat belt 
different from anything that can be found in the older, more slowly 
created communities of Europe, where the present position has been 
arrived at only after the slow evolution of centuries. 

The methods of handling the crop in Canada are fully described and 
the development of co-operative wheat marketing is traced. The rapid 
development after 1923, following on more isolat^ attempts at the co- 
operative ownership of elevators and of selling, is largely attributed to 
the strong community spirit in Western Canada and to the fact that 
inspection and handling have been developed to mechanical per- 
fection. In the chapter on the wheat pools, the writers support the 
poors claims to liaving benefited farmers and rendered marketing more 
efficient. But they, in looking to the future, see two dangers to the 
pool movement : the danger of pools becoming influenced by politics 
and of the agitations for compulsory pooling threatening the success 
of a volimtary organization. But the arguments for and against the 
compulsion of minorities are not treated in sufficient detail to convince 
the reader. 

The lesson to be learned from Canadian conditions is one of marketing 
difficulties and how they have been tackled . From time to time notes have 
appeared in this Journal about the Wlieat Pool, and it is possible that 
some organization of this kind might be of service to British agriculture. 
It should be remembered, however, that the Canadian, no less than the 
British, farmer desires to raise the farm price of his produce and that 
he also is faced with the fact that wheat is ruled by a world price. 
Moreover the Canadian faimer is in rather a better position to 
Hell advantageously because the major portion of his crop is grown from 
one type of seed and is, therefore, the more readily graded. 

This readable book should prove valuable to the general reader. 
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NOTES FOR THE MONTH 

The Report* on proceedings under the Diseases of Animals 
Acts for the year 1929 has now been issued. Part I of the 
Report describes the position of Great 
Diseases of Britain with regard to animal diseases 
Animals Acts : and gives the record of the outbreaks of 

Report for 1929 scheduled diseases which occurred during 
the year. It shows the progress made in 
the reduction of cases of foot-and-mouth disease, sheep scab, 
anthrax, parasitic mange of horses and the notifiable forms of 
tuberculosis. It also describes the increased prevalence of 
swine fever during 1929 and the measures taken to deal with it. 
The section dealing with bovine tuberculosis contains a review 
of the results of the administration of the Tuberculosis Order of 
1925 during the four years of its operation (1926 to 1929). 
Papers are also reprinted which were read by Sir Ralph 
Jackson, M.R.C.V.S., Chief Veterinary Officer of the Ministry, 
at meetings in Paris in June, 1929, of the International Office of 
Contagious Diseases of Animals, on : — 

(a) The tenacity of the virus of foot-and-mouth disease under 
field conditions, mid 

(b) The introduction to Great Britain of anthrax infection by 
moans of products of animal origin. 

In Part II will be found a review of the administration of the 
measures taken to prevent the introduction into and spread of 
disease in this comitry, and for the protection of animals from 
unnecessary suffering during transit by land aird sea ; par- 
ticulars of the animals imported from Ireland and other 
countries and the cases of disease therein ; also a statement of 
the casualties which have occurred during the transit of animals. 

Part III contains a brief summary of the diagnostic work 
done at the Ministry’s Veterinary Laboratory at Weybridge 
in cases of certain scheduled diseases, including lists of the 
specimens received at the Laboratory for examination and 

• Htpofi of Proceedings under the Diseases of Animals Acts for the 
Year 1929. His Majesty’s Stationery Office, Adastral House, Kings way, 
>XiOiidQn, W.O.2. Price 2s. net. 
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report. Research work is dealt with in separate reports or by 
contributions to scientific journals. 

Part IV describes the working of the Loudon Quarantine 
Station for pedigree stock intended for export to the British 
Dominions and Colonies, and gives particulars of work which 
is being carried out in connexion with the reduction of the 
warble fiy pest. 

The Appendixes to the Report contain the usual statistical 
tables of animal diseases confirmed in Great Britain during 
1929 and of animals imported and exported, and in addition 
a table showing the incidence of animal diseases in European 
coimtrieB during the years 1928 and 1929, and a table showing 
the number and breeds of each class of pedigree stock exported 
through the London Quarantine Station during those two years. 


Thb Imperial Bureau of Soil Science, of which some account 
has already been given in this Joitbnal (Vol. XXXVI, No. 10), 
held it first Conference on soil science 
Conference of problems from September 16-18 at 
Im perial Bnxean Rothamsted Experimental Station, Har- 
ot Soil Science penden, with which it is in close asso- 
ciation. 

The promotion of personal contacts between soil research 
workers of the Empire is one of the Bureau’s chief objects, 
and the first day of the Conference was accordingly made 
the occasion of the annual visit of Empire agricultural officers 
to the Station. The visitors, who included representatives 
from Australia, Canada, Ceylon, Gold Coast, India, New 
Zealand, Nigeria, Sierra Leone, South Africa, Straits Settle- 
ments, Federated Malay States, Sudan, Trinidad, Uganda and 
Great Britain, were entertained to lunch, after a tour of the 
farm during which the classical and modem experiment plots 
were demonstrated. After the luncheon the Conference was 
formally opened by the Rt. Hon. W. G. A. Ormsby-Gore, 
P.C., M.P., and later an inspection of the laboratories was 
made and the work of the various departments demonstrated 
in groups. 

Serious Conference work began on the following day, when 
Sir A. D. Hall presided over a discussion on the present 
posilion of soil analysis. The first discussion, on tlie mechanical 
analjnsis of soils, was opened by Profesor G. W. Robinson 
(Bangor) with an account of his work in comparing methods 
proposed by the International Society of Soil Science. . 
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Modifications in the technique of the methods and their 
application to tropical soils were dealt with in some detail 
during the course of the discussion. 

Mr. A. W. R. Joachim (Ceylon), opening a second discussion 
on available phosphorus and potash in soils, gave a brief 
outline of the present position of the subject with particular 
reference to the reliability of laboratory tests for availability 
and the physiological methods of Mitscherlich and Neubauer, 
suggesting that more use might be made of data for exchangeable 
potassium as an index of potash requirements. Later in the 
discussion the more extended use of the physiological methods 
in this country was advocated ; and it was pointed out that 
on the Continent, particularly in Grermany, farmers relied to 
a considerable extent on the physiological indications of the 
need for potash or phosphate dressings to the soil. Though 
soil fertility conditions in Germany were not the same as 
in this country, experiments there were proceeding on the 
right lines — from field experiment to the laboratory — ^whereas 
here the reverse held, resulting in a mass of laboratory data 
uncorrelated with field work. Following further discussion, 
it was agreed that more field and laboratory tests, carried 
out in parallel, were needed in this country. 

The subject of soil reaction and lime requirement was then 
opened by Mr. P. E. Turner (Trinidad), who dealt with the 
correlation of soil reaction measurements with the state of 
saturation of the soil with lime. In the ensuing discussion, 
among other points, reference was made to the value of pH 
determinations of the soil as a diagnosis of soil fertility, 
especially in its bearing on the tolerance of specific plants. 
Sugar beet, for instance, was said to fail at a pH below 5-3. 

At the afternoon meeting the Chairman, Dr. A. C. D. Rivett 
(Australia), opened a discussion on the work of the Bureau. 
Sir David Chadwick, Secretary of the Executive Council 
of the Imperial Agricultural Bureaux, referring to the 
need of unity cunong research workers of the Empire 
which presaged the inauguration of the Bureau at the 
Imperial Agricultural Research Conference of 1927, said 
that the financing of the Bureau from a common fund derived 
from contributing Governments marked a new departure in 
the cemstitution of the Empire. The work of the Soil Bureau 
for tile year was then outlined by the Director, Sir E. J. 
Russell. In the general discussion that followed recommenda- 
tions were made, many by overseas representatives, the object 
being to increase the usefulness and efficiency of the Bureau’s 

3o2 
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activities. At the close of a detailed discussion the proposal 
that the Bureau should hold a one-day informal annual 
Conference was adopted. 

The morning of September 18, devoted to a discussion of 
soil survey work, with Sir Thomas Middleton as Chairman, 
began with an address on the soil resources of the Empire 
by Sir E. J. Russell, in which he said that no basis sufficiently 
broad to allow the comparative study of regions so widely 
scattered as those of the Empire had existed until recent 
years. The grouping of soils was determined by climatic and 
geological factors. Topographical features also played an 
important part ; but as a first approximate generalization, 
similar climatic conditions might be said to produce similar 
soil types, and a tendency to form similar agricultural con- 
ditions. Slides showing the different types of farming conditions 
found throughout the Empire were shown in illustration of 
this. Ho then went on to say that a survey of the soil resources 
of the Empire would serve many purposes. It would inform 
the Grovemments of the Empire of the agricultural possibilities 
of their land. The information would be the best obtainable 
and would be subject to the minimum of guess work such 
as had weakened so many estimates of the past. Canada 
afforded admirable illustrations of the dangers of prophecy. 
For the last 35 years forecasts had been made, without 
adequate knowledge of the soils, of the probable limits of 
wheat cultivation, which, with one exception, had all proved 
to be false. Still more important, such a survey would focus 
attention on the possibilities of agricultural development of 
the Empire as a whole. In concluding, he said that among 
manufacturers of the Empire there was a general working 
towards mutual agreements to reduce unnecessary competition 
and over-production : the agricultural scientific workers of 
the Empire were now organized through the Agricultural 
Bureaux to pool their information and ensure the maximum 
result for their efforts. It remained to bring about an organized 
agriculture for the Empire, based on sound soil and agricultural 
surveys, to ensure the best use of Imperial resources* 

A discussion on the position of soil surveys in the Empire 
was then opened by Dr. F. J. Martin (Sierra Leone) with a 
description of a survey undertaken by him which resulted in 
an extension of rice, growing areas in Sierra Leone. Examples 
of similar extensions were instanced during the discussion. 
Sugar cane crops had been considerably extended in India 
through irrigation, by carrying out survey work which 
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distinguished between areas that would, or would not, respond 
to irrigation. The need for further work of that kind, especially 
in North-west India, and for the examination and correlation 
of official data already available, was stressed. Some accounts 
of the areas already surveyed in the Empire were then given. 

Ill the next discussion, on the classification, mapping and 
profile examination of soils, opened by Dr. W. G. Ogg 
(Edinburgh), it was suggested that uniformity in the classifica- 
tion of soils could be furthered by discussions between 
surveyors of a large area at a central station ; that there 
might be more extended use in survey work of aerial photo- 
graphy, which had been used with success in defining areas 
of sheep sickness in New Zealand ; and that co-operation 
betw'ecn soil surveyors and geologists is advisable. 

The last discussion, on methods of field experimentation, 
presided over by Dr. P. J. du Toit (South Africa), began with 
an account by Dr. J. Wishart (Rothamsted) of plot lay-out 
ill manurial experiments based on the statistical methods in 
use at Rothamsted. In further discussion he was able to put 
forward the advantages of the randomized block and latin 
square methods over the older systematic arrangements. 
Errors in the analysis of yield data in fertilizer expe^riments 
on cacao or coconut trees, due to lack of uniformity of seed 
or size of roots, were instanced, and this led to a discussion 
on the most suitable size of plot to be adopted for tree crops, 
and to the further question of eliminating errors in pasture 
fertilization experiments with grazing animals. 

The first evening of the Conference was spent at a social 
gathering at Rothamsted, the second at a joint meeting of 
the British Empire Section of the International Society of 
Soil Science and the Soils Sub-committee of the Agricultural 
Education Association. Professor J. Hendrick (Aberdeen) 
deputized for Professor N. M. Comber (Leeds) at this meeting, 
when the Russian Soils Congress and the organization of the 
British Empire Section were dealt with in a partly informal 
discussion. 

#♦***♦ 

The Ministry of Agriculture desires that full use should be 
made by mycologists and plant pathologists in this country of 
the facilities offered by the Imperial 
ImperiAl Bureau of Mycology. This Bureau has 
Buzeano! been supported financially by contribu- 
Hyoedogy tions from the Governments of the 
Dominions, India, the Sudan, Iraq and 
most of the Colonial Dependencies, The British Government 
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has hitherto not made any financial contribution, its aid having 
taken the form of the provision of a Government building for 
use rent free by the Bureau. A new and more commodious 
building has been erected to house the Bureau, near the 
Herbarium at Ferry Lane, Kew, and arrangements are being 
made by which substantial financial aid shall be given in 
future by the three home Governments, which will enable the 
Bureau to extend the scope of its activities. 

The Bureau is directed by Dr. E. J. Butler, C.I.E., F.R.S., 
D.Sc. For the purpose of dissemination of information it 
publishes the Review of Applied Mycology, which gives a 
monthly survey of all current literature dealing with phyto- 
pathology and economic mycology from every part of the world. 
Imperial Mycological Conferences are held, under the auspices 
of the Bureau, at intervals of five years. It undertakes the 
identification and study of fmigus and bacterial plant 
pathogens ; and it maintains a museum of tropical plant 
diseases and a lending library for the use of mycologists. 

* if * tt It * 


The World Agricultural Tractor Trials were held mrder the 
auspices of the Royal Agricultural Society of England, in 
World conjxmction with the Institute of Agri- 
Amimiltnral cultural Engineering, University of 
Oxford. A report has been published of 

Tractor Trials 

the staff of the Institute in connection with the trials. 

The first section of the Report gives a full description of the 
methods by which the tests were conducted. A note on the 
general test on tractors follows, together with a brief account 
of the road test for which only two machines were entered. The 
tests of market garden cultivators are dealt with separately. 
In the final section of the Report an illustration and specifica- 
tion of each machine is given. 

The tests of the tractor entries were carried out near Walling- 
ford during the period June 2 to July 26. Only three machines 
failed to carry out the full programme. One machine was with- 
drawn owing to a change of arrangements on the part of the 
makers, and two on account of mechanical breakdown. 

The object of the tests, and of the trials generally, was not 
to determine which tractor was the best in its class, jmt simply 


to show what each machine was capable of doing under normal 
conditions. The report is, therefore, confined to the actual 
results of the tests, together witii notes on points directly 
connected with then|. Any h^nper ooi).t 9 in|>latmg the purchase 
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of a tractor must decide for himself which machine will best 
suit his purpose, having regard to the work which ho will 
require the tractor to do and the conditions under which he 
would require it to work. 

Public demonstrations of the machines tested took place 
on September 16 to 19 at Ardington, near Wantage. 

#««»»« 

The following is a summary of the revised results for Great 
Britain of the 1929-30 beet sugar manufacturing season as 
compared with the previous year. With 
Beet Sugar the exception of acreage, which was 
Campaign, exceeded onlj’^ in 1927 - 28 , the season was 
1929-30 in all other respects, both from the agri- 
cultural and factory standpoint, the best 
on record. According to the preliminary returns for June 4 , 
1930 , the acreage under sugar beet this year was estimated at 
348,100 acres as against 230,553 acres in 1929 , an increase of 
over 50 per cent. 

1929-30 1928-29 

Acreage luide^r sugar beet . . . . . . 230,553 178,047 

Average yield per acre (tons) . . . . 8*7 7*7 

Number of beet powers . . . . . . 32,204 25,050 

Number of factories ...... 19 19 

Average number of days worked . . . . 91 72 

Number of workers employed in factories 

during the campaign . . . . . . 8,854 8,172 

Tonnage of beets delivered to factorie.s . . 2,003,586 1,369,781 

Average sugar content of beets (per cent.) . . 17*7 17 4 

Average price paid per ton of beet. . . . 52s. lid, 518. 11 Jd. 

Estimated total sum, including cost of 
transport, paid by the factories to the 

growers . . . . . . . . . , £5,301,000 £3,559,000 

Total production of sugar (cwt.) . . . . 5.841,489 3,904,172 

Average extraction of sugar expressed as a 


percentage of beets delivered to factories 14*6 14* 25 

Average extraction of sugar expressed as a 


percentage of total sucrose in beets 

83 

82 

Average farm output of sucrose per acre of 

beet grown (lb.) 

3,440 

2,995 

Average factory output of commercial sugar 

per acre of beet grown (lb.) 

2,837 

2,456 

Production of by-products : — 

Molasses (cwt.) 

1,480,051 

980,095 

Pulp (Dry) tons 

138,686 

97,461 

(Wet) tons 

21,212 

8,208 

Subsidy paid : — 



Sugar . . . . 

£3,794,288 

£2,634,492 

Molasses 

439,488 

290,328 

Total 

£4,233,776 

£2,824,820 
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Aocobdino to returns made to the Ministry by the beet- 
sugar factories operating in Great Britain, the total quantity 
of home-grown beet sugar manufactured 
Production (rf during September, 1930, together with 
!&me-Grown the quantity produced during the 
Beet Sugar corresponding month in 1929, was : — 

cwt. 

September, 1930 . . . . . . 198,676 
September, 1929 .. .. .. 11,906 

The total quantities of sugar produced during the two 
manufacturing campaigns to the end of September were : — 

cwt. 

1930/1931 198,575 

1929/1930 11,905 


The following note on Winter Food Mixtures for Dairy Cows 
and Fattening Pigs has been communicated by Mr. J. K. 

Thompson, N.D.A., of the Agricultural 
Winter Food Institute, ELirton : — 

Uistnies For Dairy Cows , — A good many in- 

quiries are coming to hand relative to the 
use of dried sugar-beet pulp and home-grown grains in pro- 
duction mixtures for dairy cows. 

A mixture designed to incorporate sugar-beet pulp which 
has been widely and successfully used in this area during the 
past two seasons is as follows : — 

Decorticated ground nut cake . . . . 2 parts by weight. 

Crushed oats . . . . . . . . 3 „ „ 

Dried sugar-beet pulp . . . . . . 2 „ „ 

The mixture is made up and fed dry at the rate of 3| lb. 
per gallon of milk. 

In some cases where stocks of beans and cereals are held 
the following alternative mixtures are being advised : — 

(а) Beans 4 parts by weight. 

Oats or wheat or both . . . , . . 2 „ „ 

Barley, maize or sugar-beet pulp or all three 1 part „ 

(б) Decorticated ground nut cake . . . . 1 „ by weight. 

Oats or wheat or both . . . . . . 2 parts „ 

Beans .. .. •• »• •• .. 2 ,, ,, 

Barley, maize or sugar-beet pulp or all three 2 „ „ 

Feeding in each case at the rate of lb. per gallon of milk. 

For Pigs. — ^The following two tables give miztnres that 
have proved extremely successful in the feeding of store and 
fattening pigs, and which should meet the requirements 
of many pig feeders in this country. 
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For pigs over 4 months old and up to the finishing off 
period : — 

Mixture 1. Mixture 2. Mixture 3. 
Extracted Soya meal . . J cwt. J cwt. J cwt. 

Sharps . « . » 6 n 

Barley meal . . . . 6 „ 2J „ U »» 

10 cwt. meal 8 cwt. meal 7 cwt. meal. 

Cooked potatoes . . nil 8 cwt. 12 cwt. 

The mixtures 2 and 3 meet the requirements of those who 
have on hand chat and other unsaleable potatoes. Dried 
sugar-beet pulp may, if required, be used in these mixtures 
in replacement of some of the barley meal, but the quantity 
used should not exceed 20 per cent, of the whole ration, and 
where sugar-beet pulp is added the material is preferably 
fed dry, the dry system of feeding being adopted. 

At Kirton it has been found that pigs will not take pulp 
satisfactorily if it is fed after previous soaking or in the wet 
system of feeding. Satisfactory results are obtained with it if 
fed as noted, and no trouble in any form has been experienced 
in feeding the pulp dry. 

If the pigs arc being carried on merely as stores, the potatoes 
may be fed raw, but where the pigs are being pushed on the 
tubers should be cooked. Unless the pigs have a free range 
the use of a mineral mixture in conjunction with these mixtures 
is advisable. 

These mixtures may be used in the feeding of empty and 
in-pig sows in the first stages of pregnancy. In this case they 
should be associated with a free range or a mineral mixture. 
It should also be remembered that the total bulk of the ration 
must be reduced as pregnancy advances, and therefore the 
proportion of potatoes must be gradually reduced. The 
mixtures are not advised as suitable for use right up to the time 
of farrowing. 

In the case of finishing pigs the table below indicates four 
alternative mixtures : — 

Mixture 1. Mixture 2. Mixture 3. Mixture 4. 
Bcurley meal . . 6^ cwt. 4 cwt. cwt. 1 cwt.. 

Sharps • • • . 3^ ,, 4 ,, 4]^ ,, 6 ,, 

10 cwt. 8 cwt. 7 cwt. 6 cwt. meal. 

Use with cooked 

potatoes . . nil 8 „ 12 „ 16 „ 

Again dried beet-pulp may be substituted up to a limit 

of 20 per cent, of the total mixture. The potatoes are advisedly 
fed cooked to finishing pigs. For finishing pigs no mineral 
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mixture is necessary provided the animals have been satis- 
factorily fed in the earlier stages. 

The mixtures given in both the foregoing tables represent 
cheap combinations, particularly where chat potatoes are 
available on the farm. As a point to be noted, however, it 
is assumed that the young pigs have been fed on a soundly- 
constructed ration before arriving at the age at which the 
use of the above rations can be recommended. 


The Ministry has had before it reports as to the experience 
gained in recent years in various countries where foot-and- 
mouth disease is endemic in the use of 

Foot-and-Monih a new weapon for the prevention of the 

Disease : Serum spread of disease, namely, the adminis- 
Inoculation tration of serum treatment to animals 
which have been in contact with diseased 
animals or which have been otherwise exposed to infection. 

Serum contains no curative properties, nor will it prevent 
the development of the disease in an animal which is already 
in the incubative stage. If, however, serum is administered to 
an animal which, although not itself infected, may be exposed 
to the danger of infection, experience abroad shows that it will 
afford protection against the disease for a period of about 
ten days in a high percentage of cases. 

These results warrant a close examination of this subject 
in relation to actual outbreaks in this country, inasmuch 
as the temporary protection which may thus be secured to 
animals which are exposed to infection may be expected to : — 

(а) diminish secondary outbreaks in the immediate vicinity of the 
original centre, and thus limit the number of foci to be dealt with ; 

(б) reduce the number of animals which it is necessary to slaughter 
for the purpose of preventing the spread of disease, and 

(c) at the same time reduce the areas over which it is necessary to 
impose restrictions upon the business of farmers and livestock 
salesmen. 

In these circumstances the Ministry decided to apply serum 
treatment to a number of outbreaks in which the circumstances 
are favourable, and on September 19 made an Order making 
provision for this purpose. In the first instance this procedure 
will be of an experimental character and the results will be 
closely examined before the question of the adoption of serum 
procedure as a general rule is considered. During the progress 
of this experiment the slaughter policy which has been the means 
of eradicating the disease from this country for many years 
will remain the basic policy. 
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A BIOLOGICAL WALK IN WINTER 

Sir J. Abthub Thomson, M.A., LL.D., 

Emeritus Professor of Natural History in the University of 

Aberdeen. 

In northern or southern countries winter means, for familiar 
astronomical reasons, a great reduction in the supply of light 
and heat that the earth receives from the sun. This primary 
difference between winter and summer has associated secondary 
differences, such as the shorter day (in which plants and 
animals can do their work) ; various conditions, such as 
lessened evaporation and the binding of the earth with frost, 
which greatly hinder the circulation of water (the meteorological 
cycle, as it is called) ; the fall of snow with its many benefits 
and many risks ; also severe storms and so forth. 

We all know, more or less, what is meant by winter — ^the 
annual recall of the Ice Ages of the past, oftenest ages of 
severe sifting, but occasionally of progressive effort. 

Life at its Low Tide. — If we take a biological walk in summer, 
when life has its high tide, our difficulty often is that there 
is too much to see. The stage is crowded ; there is a bustle of 
life in hedgerow and meadow, in pond and shore. 

In winter, how^’ever, there is often relatively little to see, 
unless we have plenty of time and more than an everyman’s 
knowledge of where to look for the creatures that are in hiding. 
Often, especially in the north, we must be content to see two 
or three things each day, which gradually combine into our 
winter-picture. We envy those who are able, through long 
patience and practice, to tell us whose are all the footprints 
on the snow ; where the hedgehog is lying in his winter-sleep ; 
what winter- visitor birds have come to the estuary ; where 
the frogs are ensconced stiff and stark, mouth shut, nose shut, 
eyes shut, hardly breathing at all ; where the bats are 
hibernating, hanging head downwards by their toes and 
wrapped up in their leathery arms ; and so on. 

We went one day into the Californian Desert with a 
naturalist who knew it well, and we had not been there five 
minutes before he said : “ Do you know the lizard called 
Xantusia ? There’s a species here that lives under the loose 
bark of the Joshua tree, hunting for spiders and other small 
fry. There’s Just the sort of place where it lives.” Whereupon 
he laid his hand on the loose bark of the tree in question 
(one of the Yuccas, a sort of tree-lily), and produced a much 
startled Xantusia I It looked like magic, bnt it was only a 
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vivid instance of that observational skill which all of us can 
in some measure attain along some line or other. It certainly 
adds to the joy of life. 

Life Lying Low. — ^Winter is a time of lying low, as in the 
snails shut up in their shells far in the recesses of that old 
wall. Below the level of the shell opening, there is a lid of 
hardened lime and slime, with a small aperture through which 
an interchange of gases takes place. The snail itself is in a 
somewhat collapsed state, for its heart is beating very, very 
feebly, and the tissues of one that we dissected were distinctly 
under par, worse than flabby. 

Before we pass the old wall we must pay tribute of admiration 
to the lichens which are spreading in strange orange-coloured 
patterns over the stones. Does life ever endure under greater 
difficulties — exposed on the surface of a wall 1 Fine threads 
insinuate themselves into microscopic crevices and absorb 
dissolved salts ; the coloured part of the lichen absorbs air 
and the green cells build up carbon-compounds, just as in any 
ordinary green leaf. The secret of success is partly this, that 
every lichen is a combination of two quite different plants — 
a green alga and a colourless fungus, which work into one 
another’s hands (symbiosis) and prosper. In the circulation 
of matter that is always going on in the world, these lowly 
lichens play their part, for they begin the weathering of the 
rocks, and we find them at work on the tops of the hills, 
making a primitive kind of soil which is eventually can’ied by 
runlets and streamlets to the distant valley and the farmer’s 
fields. 

Life in Hiding. — If you have time to rest on the wall, it 
is interesting to pull off some of the low-growing moss, which 
flourishes in the soil that the lichens have made, added to, 
no doubt, by dust-particles blown upwards from the road 
and carried down by the rain, helped also, of course, by the 
dead bodies of small creatures, both animals and plants, which 
bacteria have decomposed. When we uproot some of the 
mosses (to be packed into a hole when we pass on), we disclose 
a Lilliputian world, which a lens helps us to scrutinize. There 
are the tiniest snails and just visible worms, there are miniature 
insects and their larvse, also some very interesting primitive 
wingless insects and some old-fashioned millipedes. We were 
pleased to find an old friend called Ortheaia, a squat ca’canny 
insect, with a wax-white trailer behind its body, and this 
was full of developing eggs. Ever so much smaller, of course, 
are the microscopic animals of the primitive soil of the wall 
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crevices. With these there are few of us who can do much, 
but it is worth while to select a hundred yards of old wall and 
chronicle, week after week, the plants and animals that we 
can find on it, without including those that we cannot see 
with the naked eye. We soon discover that life is much more 
abundant — even in winter — ^than we at first suspected. 

Sluvended Animation and Winter Sleep.— Among the many 
different forms of “ lying low ’’ in winter we must include : — 

(а) the relapsed life of some insect pupae, where the body 
of the larva (c.gr. maggot) has become greatly simplified in 
structure, in fact almost embryonic again ; 

(б) the arrested development of other insect larvae, such as 
caterpillars and pupae, where the metamorphosis into the 
winged form has ceased for the time being, like a stopped 
watch ; 

(c) the 8U8j)ended animation of many small creatures, like 
Bear-Animalcules (some of them quaintly like microscopic 
hippopotamuses) and AVheel-Anirnalcules and small thread- 
worms, in which we can detect no vitality for the time being ; 

(d) the comatose state of snails and frogs, where we can 
see the beating heart, though the life of the body as a whole 
is at a very low ebb ; and 

(e) the state of true hibernation, restricted to a few mammals, 
such as hedgehog and dormouse, marmot and bat. Unlike 
ordinary warm-blooded mammals, and birds too, which are 
able to keep up the same body-temperature year in and year 
out (which is what warm-bloodedness means), the imperfectly 
warm-blooded typos, such as the four mentioned, are unable 
to produce enough of animal heat to make good what they 
are losing in the cold weather. So they sink back into a peculiar 
state, very unlike normal sleep, with most of the vital functions 
(even excretion) in abeyance, with the heart beating very 
feebly and the breathing movements scarcely perceptible. 
This relapse into reptilian cold-bloodedness (and mammals 
evolved from an extinct Reptile stock) would soon be fatal 
in the open ; but it is linked to the instinct to seek out a 
sheltered nook, where the temperature soon rises a little above 
that outside, and the retreat is warmed enough to keep 
the blood of the winter-sleeper from freezing. 

Shaltere Betreats. — ^Aloug with the lying-low solution 

we must include the discovery of shelter, and this habit 
accounts in no small part for the bareness that marks our 
country walk along the path, through the copse, across the 
stretch of moor, and along the river-side. There are many 
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more animals than we see ; they are hiding in shelters difficult 
to find. We split up 12 hendock stems with a knife, and 
found 12 animals right away ! In some cases, to bo sure, the 
shelter is not here, but far away ; and this brings us to the 
migration solution — conquering the winter by evading it. 
As we skirt the low moor we see some white hares scampering ; 
they have put on a white dress which economizes the loss of 
heat and may also provide a cloak of invisibility against a 
backgrotuid of snow ; but the point just now is that these 
Variable Hares have migrated from the high hills, where the 
food is too deeply covered by snow, to the low grounds where 
they run an obvious risk from oonspicuousness, but none of 
starvation. So the reindeer migrate in Newfoundland, and 
the majority of our British birds seek the south. 

Where the river joins the sea we may bo lucky enough 
on our walk to discover a Little Auk, a Great Snipe, a Northern 
Diver, or some other “ winter visitor ” bird, which finds our 
shores quite genial compared with the severities of the Arctic 
breeding-places frequented in summer. On the links we 
met a flock of Snow Buntings, singing in their flight, just 
arrived from across the North Sea, and making for the fiplds 
whore they may refresh themselves with seeds after their 
long journey. Those of us who live in the North of Scotland 
sometimes find it a little difficult to believe m creatures that 
choose our country for winter-quarters ! 

Betreiudlinent. — ^As we stroll along the river, which has ice 
at its edges in many places, we notice the scarcity of life ; 
and this strikes us most in regard to certain flood-pools or 
miniature ponds which we know to be teeming with ani mals 
in the summer. Most of their tenants are in hiding, and we 
feel a deep-down gratitude that water has the almost unique 
property of expanding as it freezes. Its maximum density, 
when the molecules are most closely packed, is at 4° Centi- 
grade, and if the temperature falls further, towards the 
freezing-point or zero, the volume increases and the freezing 
water rises to the surface of the pool, where it forms a blank^ 
of ice. Thus in winter the temperature at the floor of the 
pool is higher than at the surface ; it is, therefore, difficult 
for the pool to freeze solid ; and this means a very important 
conservation of aquatic life during the cold months in 
northern and southern latitudes. Some one should, write a 
pmiegync of water! 

Our walk takes us through a little wood, i ncludin g smno 
filne beech trees, and the oriokle-orackle of the leaves beneatii 
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onr feet reminds us of another way in which living creatures 
meet the winter — ^by retrenchment and by reduction of 
vulnerable surface. The leaves have worked hard all the 
summer, making carbon-compoimds, and they must be in 
some measure worn out. After they have surrendered to the 
branches almost all that they have that is worth having, they 
are separated off and fall to the ground, where the earthworms 
bury some of them, thus adding to the invaluable vegetable 
mould, soon to be re-incamated in the trees. So the world 
goes round ; but our present point is simply that it pays 
most trees to shed their leaves in the fall. It is a useful 
reduction of vulnerable surface, for ordinary leaves that 
managed to continue with abundant water in their cells and 
vessels would run the obvious risk of having these ruptured 
by freezing. 

The same retrenchment or reduction of vulnerable surface 
is seen in some zoophytes and oven more complicated animals, 
but the adaptation is especially characteristic of plants. Yet 
we see it on a higher turn of tho spiral when aU the humble bees 
of the summer community and all the wasps of the nest die 
off in early autumn, except tho young queens who alone 
survive the winter. 

It is interesting to go back to one of the river-pools where 
the washed roots of the alder-trees and the bases of the bulrush 
stems are encrusted with the freshwater sponge. This was 
vigorous and distinctly green in summer, the green colour 
being due to countless numbers of microscopic partner-algse, 
whose manufactured carbon-compounds help to feed the 
sponge ; but now it looks rather the worse for wear. It is 
moribund, but all through its body there are clusters of cells 
forming microscopically beautiful gemmules, which live on 
and start new sponges in spring. 

A Tthmiph of Weeds. — The comer of the moor looks rather 
fine in the winter sunshine which lights up the withered 
bracken. But, except sesthetically, we cannot approve of it, 
for the bracken is a disastrous weed, spoiling fine pasture- 
slopes and conquering even the heather. As we look at it 
we know of course that all that we see is dead ; yet next year 
it will be more luxuriant and rampageous than ever. The 
secret is all too familiar, that the strong underground stem or 
rhizome is well-proteci^ beneath the ground, and richly 
stored with nutritive reserves which will be mobilised in 
(qnring. So storing is another way of meeting the winter ; 
and we can link the bracken to the squirrel with its stores of 
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beech-nuts in the wood — so different and yet the same in idea. 

Man Following Natnre’s Lead. — ^As we come back again 
towards the farm, an interesting thought arose in our mind, 
that man often follows Nature more than he knows. Thus in 
regard to this problem of meeting the winter, many of the 
human solutions are closely parallel to Nature’s. More or less 
unconsciously, similar problems find similar solutions. Many 
animals go into hiding or shelter ; so man brings his cattle 
in some measure indoors. In the “ black houses ” of the 
Hebrides, the cow is brought, on the approach of winter, into 
one end of the crowded dwelling, for it requires less food 
indoors and is safe from storms. When spring comes, it has 
to be lifted out, so great is its weakness. So some species of 
ants take their cows — ^the green-flies or aphids — into an 
underground stable for the winter, and look after them too, 
tiU they can be carried out again in spring, for the day at 
least. In some cases the “ vaccse formicarum,” as Linnmus 
called them, are taken into shelter every summer evening ; 
and again we think of man ea’ing the cattle home. 

The farmer provides for the winter by storing food, such 
as hay and turnips, for his stock, following the load of the 
hamster with its chopped grass, the beaver with its cut 
branches, the squirrel with its beech-mast, the hive-bees with 
their honey, the Californian woodpeckers with their thousands 
of acorns firmly fixed in holes in the bark of oak-trees. Our 
fathers knew the change it meant when the extended cultiva- 
tion of turnips made it possible to feed cattle and sheep in a 
satisfactory way throughout the winter, the farmer thus 
utilizing the plant’s nutritive reserves for a secondary purpose 
of his own. In a way this is very elementary, but it is a thought 
worth pursuing, that man, consciously or unconsciously, has 
followed Nature in various solutions of the problem of winter. 

We look into the stable and wo see some of the more delicate 
horses well wrapped-up in horse-blankets, thus afforded the 
advantage which many wild creatures attain by thic k enin g 
their coat of hair. How shaggy the domesticated Shetland 
Pony becomes in winter, just like the Yak amongst the snow 
on the Tibetan Uplands. At the end of summer the Swiss 
crofter brings his cattle and goats down from the “ Alp ” 
(as his high-level pasturage is called) and keeps them in i^elter 
till the snows have gone — a device evidently paralldbd by the 
migration of many birds and mammals. 

We have spoken of the drastic elimination that is often 
characteristic of winter, and we can never forget one deacSiy. 
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night of frost after which were gathered about two hundred 
dead birds (a big barrowful) from one farm steading. So man 
reduces his stock, sometimes begmuing with those that are 
least promising of survival, but sometimes beginning with 
the best, in the hope of fattening up the others. 

We need not pursue the Farmer-Nature analogy further, 
and we have too much respect for him and for ourselves to 
speak of the farmer hibernating, though there is an approach 
to this in some remote parts of Russia and Siberia when the 
inmates of the farm-house huddle together round the stove 
and do not really waken except at long intervals. Better 
than that would be another biological walk ! 


RESEARCH AND THE BREEDING OF APPLES 

(A Lecture delivered at the Bristol Meeting of the British 

Association) 

Sir A. D. Hali., LL.D., F.R.S., 

Chief Scientific Adviser to the Ministry and Director of the 
John Innes Horticultural Institution. 

You may wonder why I should propose to spend an im- 
portant hour in talking about such a trivial subject as ‘‘ apples.*' 
Apples are all very well, you think, as you help yourself to 
apple pie, but why caiuiot they be left to the gardener and the 
cook ? Well, I chose the subject for two reasons, first because 
it affords a good illustration of how research, real research 
into fundamentals, the pursuit of knowledge for its own sake, 
suddenly begins to illuminate and direct the procedure of the 
practical man. Secondly, here in Bristol exists one of the most 
active agencies obtaining this sort of knowledge, the Fruit 
and Cider Institute at Long Ashton, of whose work Bristol 
citizens may well be proud. I am not going to tell you what 
Professor Barker and his colleagues are doing : they are better 
fitted to expound it themselves. I am going to take you into 
a remoter region of investigation, where some colleagues of 
my own are at present occupied. This is the way of science ; 
we are all pushing against the boundaries of a universe that 
ends on all sides in obscurity. There is an area reasonably 
well lighted and with adequate communications, but which 
fades off in every direction into the unknown, and each worker 
or group of workers is trying to strike a path or clear a way 
into it. The paths are independent, but if the work is well 
done they all piece together eventually into a trustworthy 
map by which to walk. 

3 D 
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Apples present many fruitful lines for investigation. At 
Long Ashton the research workers are trying to iSnd out why 
apple trees should bear generally in alternate years, a bumper 
crop followed by few or none, why apples should be highly 
coloured and well flavoured in one orchard and not in tmother, 
and many other kindred questions. At East Mailing they 
are ascertaining the effect of stocks upon which apple trees 
are grafted, and how thereby to secure uniformity of growth 
and quality in the produce. What I am going to conflne 
myself to is the breeding of apples and the conditions which 
govern the production of new improved varieties. 

As with many of our domestic plants, the origin of the 
apple is unknown and belongs to the early world ; it is even 
uncertain whether our wild apples are native to the country. 
At any rate we can be pretty sure that the cultivated apple 
came in the track of the Romans, either directly or at second 
hand. Roman agriculture persisted along the old lines of 
communication, as in Flanders, from which so much of our 
later farming practice was derived. Richard Harrys, fruiterer 
to King Henry VIII, bought land in Teynham (Kent) and 
“bought plants beyond the seas and furnished the ground 
with them.” From this garden the Kentish fruit growing 
developed. 

Coming nearer to our times, the origin of most of the varie- 
ties still cultivated was very much an affair of chance. We 
read of so excellent an apple as Claygate Pearmain that it 
was “ discovered by John Braddick, Esq., growing in a hedge 
near his residence in Claygate,” or of Cox’s Orange Pippin, now 
world-wide in its distribution, that it was “ raised at Colnbrook 
Lawn, near Slough, by a Mr. Cox, who was formerly a brewer 
at Bermondsey and who retired to Colnbrook where he devoted 
the remaining years of his life to gardening pursuits.” The 
apple was raised in 1826 and is said to have been from a pip 
of Ribston Pippin. 

The first man to set about the scientific breeding of apples 
was Thomas Andrew Knight (1759-1838) of Elton in Hereford- 
shire. He began to make use of the knowledge, first im- 
perfectly apprehended a century earlier, that sex exists in 
plants, and that in the formation of the seed the pollen par- 
ticipates as well as the ovule which grows into the seed. A 
new variety, then, has a male as well as a female parent, 
and Knight says, “New varieties of every species of fruit will 
geimrally be better obtained by introducing the farina (pollen) 
of one variety of fruit into the blossom of anol^ier, than by 
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propagating from one single kind.” Knight raised new varieties 
of apples, pears, peaches and cherries by deliberate cross- 
fertilization. Of his apples, “ Yellow Ingestrie ” is still grown 
and may be regarded as the first apple of known parentage. 
From Knight’s time the method of cross-breeding has been 
generally known and followed. Pedigrees are not always 
declared, and most of the varieties we grow are still of un- 
known parentage, at least on one side, but in so far as the 
scattered results can be pierced together they indicate that 
inheritance is a far more complex problem in the apple than for 
instance in a plant like the sweet pea. 

Straotoie and Fertilization of the Apple Flower.— Here it is 
necessary to look at the structure of an apple flower and the 
fruit to which it gives rise. Fig. 1 shows a section of the flower ; 
there are the 6 sepals which persist in the eye of the fruit. 



the 5 petals, the 20-25 stamens, within which are the 6 stigmas, 
leading down to the ovary. The last is divided into flve re- 
ceptacles, each containing two egg cells. The pollen is ripe 
and shed a little before the stigma is receptive, so that as a rule 
the flower is not fertilized by its own pollen. But when bees 
and various other insects bring the appropriate pollen to the 
stigma the pollen tubes grow rapidly down the stigma, until 
they mitor and fuse with the egg cells. If all the egg cells are 
properly fertilized there will be ten pips in the apple (Fig. 2). 
After fertilization the ovary begins to grow into the apple 
as we know it by the swelling of its outer fleshy covering. 
Many fruits that have missed fertilization, or in which the 

3 D 2 
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development of the seed stops short, grow but a little way 
and then fall — causing the drop that is added to by apples 
which have been attacked by winter moth and the like. 

Before leaving this process let me call attention to the fact 
that each of these seeds or pips is a new individual, com- 
pounded of the hereditary elements or characters derived from 
one or other parent. Each pip will give rise to a new variety, 
in the vast majority of cases distinct from both its parents and 
also from its fellow seedlings, though particular family identi- 
ties can be traced. But when a new variety — a seedling in- 
dividual — has been obtained, it can be multiplied indefinitely 
by vegetative propagation, in the case of the apple by budding 
and grafting, for few varieties of apple grow freely from 
cuttings. There are now millions of Cox’s Orange Pippins in 
the W'orld, but they must all be regarded as parts of that 
original raised by Mr. Cox in 1825, and they are all identical 
save for the very rare occurrence of a sport.” 

Speaking broadly, fertilization is essential to the growth 
of an apple. It is not necessary that all the ten ovules shall be 
fertilized and mature as seeds ; you will all be familiar with 
the fact that few of the apples you eat contain ten pips. In 
rare cases, depending both on the variety and on soil and season, 
a fruit will develop without fertilized seeds (a condition known 
as parthenocarpy)^ but from the practical point of view fertili- 
zation is necessary to ensure a crop. 

Pollination Trials. — Let us examine a little more closely 
this matter of pollination. A number of trials have been made, 
some approximately and some under rigorous conditions of 
control, as by Mr. M. B. Crane of the John Innes Institution, 
on the efficacy of the pollen of different varieties in bringing 
about fertilization. It is found that apples, unlike the cherries 
and many plums, will normally “ set ” with pollen from other 
flowers of the same variety. The apple is generally self -fertile 
to some degree. The most notable example of self -sterility is 
Cox’s Orange Pippin, and Table T, summarizing Mr. Crane’s 


Table I 

Flowers Fruit Per cent, 
Cox’s Orange selfed . . . . 1,960 13 0*7 

Other varieties selfed . . . . 1,491 32 2*2 

Cox’s Orange crossed . . . . 941 63 6*6 

Other varieties crossed .. 1,602 88 6’ 6 


trials, shows how few are the fruits to be obtained from Cox’s 
flowers which receive their own pollen. It shows also that other 
apples are more fruitful when crossed than when selfed. Not 
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a few cases have occurred of commercial failures to crop when 
Cox’s has been planted in a block without admixture. Cox 
should always be interplanted with a variety like Worcester 
Pearmain, which flowers at about the same time. 

Fig. 3 shows a photograph of an experimental tree of Cox. 
On certain branches the flowers have been pollinated with 
Cox pollen. They bear no fruit, whereas other branches, on 
which the flowers were cross-pollinated, bear freely. Why 
does Cox fail to set when it receives its own pollen ? Careful 
examination shows that in such a case the pollen tubes begin 
to grow down the stigma, but stop at a certain point and never 
reach the egg cell. What may be the physical or physiological 
obstacle we do not know, though as we shall see later we can 
perceive an underlying cause. 

So marked a case of sterility in apples as Cox’s Orange 
presents is an exception, but there may be other latent causes 
of infertility in apple varieties which are usually masked because 
of the small proportion of flowers that need to be fertilized 
in order to produce a good crop. In a normal season an apple 
tree flowers abundantly, and if four or five per cent, of the 
blossoms mature into fruit there will be a heavy crop. Let 
us consider the seeds within the fruit, for seed production is 
the real measure of fertility ; the number of fruits only 
measures fruitfulness when, as in the apple, an imperfect 
fertilization will result in a fruit. Table II shows the average 
of fruits and seeds produced by a number of pollinations in a 
particular year, first among what we shall for the present 
call normal varieties and then among three particular but 
well-knowix varieties, viz., Ribston Pippin, Blenheim Orange 
and Bramley’s KSeedling. 

Table II 



Flowers 

Fruits 

Good 

Good seeds 

Good seeds 

pollinated 

Normal varieties inter- 

set 

seeds 

per fruit 

of flowers 
pollinated 

crossed 

Ribston, Blenhoiin and 
Bramley x normal 

1,740 

109 

313 

30 

180 

pollen 

Normal varieties x 
Ribston, Blenheim 

279 

19 

30 

16 

10-8 

or Bramley pollen . . 
Ribston, Blenheim, 

3.54 

23 

4 

0-2 

0-5 

Bramley intercrossed 

170 

6 

7 

M 

41 


It is clear that these varieties, Ribston, Blenheim and Bram- 
ley, are highly sterile, cither as seed parents or pollen parents. 
They are not less fruitful than the normal varieties, but they 
are approximately one half as fertile when seed formation is 
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taken as the measure of fertility. In the first place this may 
be correlated with the interesting fact that with these three 
varieties less than 30 per cent, of the pollen is “ good,*’ i.e., 
will push out pollen tubes when placed upon a suitable growing 
ground, whereas with the normal varieties 90 per cent, or more 
of the pollen is “ good.” 

Cell Growth and Heredity. — ^Every plant is built up of cells 
which have all proceeded from the one original coll formed 
by the union of pollen and egg-cell. Within the cell is a small 
particle called the nucleus, and at the appropriate times this 
nucleus may be seen to contain a number of threads, about a 
fifteen-thousandth of an inch in length, called the chromo- 
somes. For each species there is a definite number of chromo- 
somes, and very often the number and to some extent the shape 
of the chromosomes is the same for all species of the genus. 
These chromosomes are all-important because they are the 
bearers of the hereditary factors and govern every character 
of the growing plant. One particular chromosome, for example, 
will determine whether the flowers are white or red, another 
whether the plant shall be tall or dwarf, etc. Growth proceeds 
by simple division of the cells, in which process the chrpmo- 
somes split along their length and one-half of each proceeds 
into each of the daughter-cells. In consequence both of the 
neV cells are exact repetitions of the old cell. This accounts 
for the identity with the original of all individuals produced 
by vegetative propagation, i.e., by cuttings, layers, runners, 
buds and grafts, and bulb offsets. 

In the normal cell the chromosomes are in pairs, either 
identical or, if different, yet having the same function and 
governing the same characters in the plant, homologues as we 
call them. In the sexual organs of the plant, special cells are 
formed, by suppressing one member of each homologous 
pair of chromosome in a vegetative cell. Thus if we represent 
a 14-chromosomeB-nucleus of a vegetative cell as AA BB CC 
DD EE FF GG, the nuclei of the pollen cells and of the egg 
cells will be A B C D E F G. Thus when sexual union takes 
place between two identical individuals, ABCDEFG of the 
pollen cell unites with ABCDEFG of the egg cell and a new 
AA BB CC DD EE FF GG, identical with the original parent 
cells, is reproduced. The cells with the double set are called 
diploid, those with the single set haploid. When sexual union 
takes place between different species or varieties (cross- 
breeding or hybridization) we begin with differences in one or 
more chromosomes of the parents. One may be AA BB OC 
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DD EE FF GG, and the other AA Bb CC DD EE FF GG, 
and consequently the new cell will be AA Bb (X! DD EE 
FF GG, and the new plant will be hybrid as regards the 
characters carried by the B and b chromosomes. For example, 
BB may determine the flower colour to be red while bb makes 
a white flower. The hybrid Bb may have a pink flower, but 
very generally one or other of the chromosomes is dominant, 
and Bb will be red like BB. But the hybrid nature of Bb will 
come out in the offspring of Bb plants, because some bb 
plants will be produced and are white. This is the ordinary 
Mendelian segregation in the second generation into dominants 
and recessives in the proportion of three with the character 
of the dominant parent and one with the character of the other. 

Such is the usual mechanism of the process of growth and 
reproduction, but very occasionally an abnormal cell is pro- 
duced. For example, a vegetative cell will split its chromo- 
somes and yet fail to divide, but remain as a cell containing 
4 instead of the proper 2 sets of chromosomes. This cell then 
behaves like a tjqjical diploid cell and gives rise to a shoot 
that has its chromosome sets doubled in both vegetative 
and reproductive cells. This shoot can be cut off and grown 
as an independent plant — ^really a new species, called a 
tetraploid, the double of the diploid from which it started. 
Such tetraploids are often giant forms of the original plant, 
because wath the doubled number of chromosomes comes a 
larger cell and a plant larger in all its parts. The big Campanula 

Telham Beauty ” is a tetraploid of C, jyersicifolia, the giant 
Chinese Primulas are tetraploids, but this gigantism does not 
always accompany the tetraploid plant. 

Aigain, tetraploids have in rare cases arisen through the 
union in sexual reproduction of two cells which have not 
undergone the usual reduction process into haploid cells. 
When a tetraploid breeds wdth a normal diploid the resulting 
hybrid will be a triploid with three sets of the type number 
of chromosomes. 

The interesting point about these abnormal cells is that 
they are not infrequent, and among cultivated plants have 
indeed contributed to bringing about their economic value. 
Wheat and oats are hexaploids with six sets of chromo- 
somes, and among the fruits such multiple structures are 
common and have caused many of the peculiarities in their 
behaviour which have hitherto been inexplicable. Such plants 
with various multiple sets of chromosomes are called 
polyploids. 
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Returning to the apples, it has been found that most varieties 
are diploids containing 2 sets of 17 chromosomes, but that 
a few are triploids with a total of 51 chromosomes in the 
nucleus. Among the triploids are those very throe varieties — 
Blenheim Orange, Bramley’s Seedling and Ribston Pippin — 
which possess a reduced fertility and give rise to fewer seeds 
whether used as male or female parent. These seeds, even 
when they will germinate, give rise to abnormal plants of 
very deficient vigour. Table III shows a comparison between 
diploid and triploid apples both as regards the number of 
hving seeds per apple and the vigour of the plants grown 
from the seeds, measured by their height in their second 
year. The seedlings from the triploids are few in number and 
miserable in habit. 


Table III 



Average height m inches of families from diploid x diploid and 
diploid r tnptoid apples 

crzzD- Mean gross height of seedlings per fruit 


The photograph, Pig. 4,^show8 parallel rows in the nursery 
of such seedlings from triploids and diploids. The reason is 
plain enough now we are aware of the chromosome outfit. 
Seed formation is the outcome of sexual union, preceded as we 
have seen by a reduction division which halves the number of 
chromosomes in the cell. The halving consists in the selection 
of one member from each pair of homologous chromosomes, but 
symmetrical division becomes impossible when not a pair but 
a trio of homologous chromosomes has to be halved. When a 
diploid apple is crossed with pollen from a triploid, the egg 
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cell will contain the normal single set of 17 chromosomes, but 
the pollen cells will contain some irregular number obtained by 
the division of 3 sots of 17. So irregular is this division that 
only 30 per cent, of the resulting pollen grains are stable 
enough to grow, and, as we have seen, even the good pollen 
only succeeds in a few cases in making a viable seed. 

A cell cannot survive and multiply unless there is a certain 
symmetry and balance among its chromosomes. For example, 
seedlings that are derived from two individuals of the same 
species are healthy and fertile. Each plant has contributed 
an identical set of chromosomes and the total complement 
consists of perfectly balanced pairs, represented as above by 
AA BB CC DD, etc. Crosses between varieties that differ but 
little, so that they may bo represented by AA Bb CC Dl), etc., 
are equally fertile. But many crosses between species which 
differ so much that they would have to be represented as 
Aa Bb Cc I)d, etc., fail to yield viable seeds, or if viable their 
seeds may in turn be sterile. 

This sterility of the hybrid is often taken as a proof of the 
specific difference of the parents. The typical example is the 
sterile mule. The non-viability or sterility of the seed is due 
to the fact that the balance of the nucleus has been upset by 
the too great or too numerous difftirences existing between 
the homologous chromosomes contributed by each parent. 
It is only to be ex})ected, then, that the irregular make-up 
which must result from the union of the single set from the 
diploid with the imperfectly halved set of the triploid will 
be such an unbalanced structure as to survive with difficulty, 
if at all. Thus we cannot expect to get seedlings of any value 
if we use triploids either as seed or pollen parents. It is on 
record, indeed, that apple breeders have failed when startiiig 
with Bramley’s Seedling and Gravenstein, an American variety 
which now proves to be a triploid. 

These conclusions regarding the triploid apples are greatl^^ 
strengthened by the parallel but more extensive cases of 
pol 3 q)loidy occurring among the cultivated Rubi. Here again 
we start with diploids — ^the common Raspberries and Black- 
berries, and we can get fertile hybrids between them. But 
some of the wild blackberries are tetraploids, among the 
most notable being the so-called Himalaya Berry, now being 
extensively cultivated. (There is no justification for the name, 
for it is a tetraploid of a species widely distributed in 
Central Europe.) The well-known Loganberry, of somewhat 
uncertain origin, is a hexaploid, again with an even number of 
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sets of chromosomes. By hybridization among these 
various complements, plants with odd numbers of sets of 
chromosomes have arisen, e.gr., the “ Mahdi ’’ which is a 
triploid and the “ Laxton Berry ” which is a heptaploid. Now 
since the production of fruit in the Rubi involves the formation 
of a fertilized seed in each drupel of the compound fruit, it 
is easy to understand why all the hybrids with an odd number 
of sets — ^the triploids, pentaploids and heptaploids, are very 
much less fruitful than the diploids, tetraploids and hexaploids. 

The plant breeder must thus avoid all matings that would 
give rise to an odd number of chromosome sets in his seedlings. 
Often, again, a tetraploid turns out to be more fertile than the 
diploid from which it proceeded ; even a sterile hybrid may 
recover fertility if converted into a tetraploid. Among the 
first of the tetraploids to be discovered was that arising from 
Primula kewensis. That plant was a hybrid raised at Kew 
from two distinct species, P, verticillata and P. floribunda^ 
and was perfectly sterile. But after some years one shoot was 
noticed to be bearing seed, and this seed turned out to be 
thoroughly fertile, so that it became the starting point of 
thousands of plants which are raised from seed every year. 
Now this fertile strain consists wholly of tetraploids. The 
original fertile shoot had arisen from a doubled cell and with 
the doubling of the number of chromosomes fertility had been 
restored. We can surmise that while in the hybrid diploid the 
dissimilarity between the chromosomes contributed by male 
and female may upset the balance, yet with a double number 
of such chromosomes a stable structure can be built up. 

This restoration of fertility following upon doubling to a 
tetraploid is a matter of real economic importance, for though 
we cannot, except in a few cases, make tetraploids at will, 
we can arrange favourable conditions and be on the look-out 
for their casual production. An instructive example is afforded 
by the hybrid blackberry RT4 raised by Mr. M. B. Crane at 
the John Innes Institution. There exists a variety of one of 
the commonest blackberries, Rvbua rusticanus inermis^ a 
diploid with 14 chromosomes which possesses one good quality 
in that it is devoid of spines and prickles. Otherwise it is 
worthless, being practically useless for fruit production. In 
the course of numerous trials Mr. Crane did succeed in 
obtaining four good seeds by crossing it upon Rvima thyraiger^ 
another wild blackberry which, however, is a tetraploid with 
28 chromosomes. Three of these seeds produced, as would be 
expected, triploid plants of no value, but in the fourth case a 
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very exceptional union had taken place resultmg in a tetra- 
ploid. Presumably an unreduced nucleus of rwUcauvs with 
its full complement of 14 chromosomes had united with the 
normal reproductive half-nucleus of fhyrsiger also with 14 
chromosomes. The resulting tetraploid RT4 thus contains 
28 chromosomes, being one complement of thyrsiger and two 
of rusticanus. With this doubling, the sterility normally 
found in such crosses disappeared. The new hybrid is 
exceptionally fertile and vigorous, indeed, in productiveness, 
size and flavour it is one of the finest blackberries known. 
RT4 is fully prickled (Fig. 5), because the spineless 
character is recessive, but being a hybrid it is still carrying 
the spineless character, A family of about 500 plants 
was raised from its self-fertilized seeds and among these 
20 reproduced the completely spineless character of the 
original rusticanus parent (Fig. 6). Actually none of the spine- 
less seedlings possesses the cropping power or quality of their 
RT4 parent, but seedlings are being raised from them, and it 
is only a question of time and perseverance before a variety 
will be produced combining spinelessness with the other 
qualities desired in a blackberry for general cultivation. By 
the fortunate accident of getting a tetraploid the sterility 
that was associated with the spineless character has been re- 
moved, and this fertility will persist in the new race. 

The Special Case of the Apple. — With these examples in mind 
of the restoration of sterility in an unbalanced nucleus when 
the number of chromosomes is doubled we can return to the 
consideration of a pt^int that had been left unexplained 
when discussing apple breeding. Blenheim Orange, Bramley’s 
Seedling and others ai’e triploids which cannot properly go 
through the division preparatory to sexual union, and this 
explains why they set few seeds, and those of little vigour. 
But if it only needs a Uttle lack of balance among the chromo- 
somes in the nucleus to render the cell inviable or sterile, 
how can these derivatives or triploids manage to live at all ? 
The sorting into two portions of the three sets of 17 chromo- 
somes which the triploid nucleus contains not only cannot be 
done but must introduce into the now nucleus an exceptional 
number of chromosomes that is not a multiple of 17. If 
the division and the subsequent reassembling are at random, 
the odds against the occurrence of a complement like either 
the diploid or the triploid are extravagantly great, and all 
other arrangements ought to be too unbalanced to live. Yet, 
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as we have seen, some seedlings from triploid apples do grow, 
even if in a weakly fashion ; indeed, if we are to trust the old 
tradition, Cox’s Orange Pippin is a seedling from the triploid 
Ribston Pippin. 

The clue to this behaviour has recently been provided by the 
research of Dr. C. D. Darlington and Mr. A. A. Moffett at the 
John Inncs Institution. They have demonstrated that the 
apple with its two sets of 17 chromosomes is already an irre- 
gular or derived polyploid. The apples and other Pomoideae 
with the basic chromosome number of 17 are themselves 
members of the great natural order of the Rosaceae in which 
a basic chromosome number of 7 is common. The 17-set of the 
apple is this 7-sct of the Rosaceae order repeated twice in full 
and a third in part, so that the nucleus of the diploid apple 
may be represented diagrammatically as 
AAA AAA 

BBB BBB 


ccc 

ccc 


DD 

DD 


EE 

EE 


FF 

FF 


GG 

GG 


and of the triploid apple as 



AAA 

AAA 

AAA 

BBB 

BBB 

BBB 

CCC 

CCC 

CCC 

DD 

DD 

DD 

EE 

EE 

EE 

FF 

FF 

FF 

GG 

GG 

GG 

Now obviously a stable structure is much more likely to be 
obtained from the division of such a group, in which there are 
only 7 different chromosomes each repeated 6 or 9 times. 

than of a group of 61 chromosomes 

in which there are 17 


different ones each repeated 3 times. Indeed, we cannot 
regard as impossible the formation of a diploid group, as in 
the presumed origin of the diploid Cox’s Orange from the 
triploid Ribston. Cox’s Orange is an exceptional apple as 
evidenced by its self-sterility, and in all probability owes 
its peculiarities to some irregularity in its chromosome outfit 
due to its abnormal origin from a triploid. 

The complex polyploidy of even the diploid apple that has 
thus been revealed serves to explain some of the difficulties 
that had been experienced by apple breeders. The characters 
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of the apple seemed only approximately to obey the ordinary 
Mendelian rules of inheritance. For example, when plants 
with coloured and colourless flowers are crossed the hybrid 
offspring are generally coloured, and their descendants when 
intercrossed reproduce the colourlc^ss forms in the proportion 
of one in four. But when green and red apples are crossed all 
shades are found in the progeny, some even more coloured 
than the red parent. Since, however, the chromosomes of 
the apple are 


AAA 

AAA 

BBB 

BBB 

CCC 

CCC 

Dl) 

DD 

EE 

EE 

FF 

FF 

GG 

GG 


then if the chromosome A carries the colour factor and can 
be replaced in other varieties by its opposite number (a) 
without colour, the hybrid apple may have six grades of colour 
ranging from AAAAAA (full red) to aaaaaa (full green). 
Inheritance thus becomes a very complex affair, almost 
impossible to disentangle except by raising impossibly large 
families. None the less the new knowledge will be helpful 
to the apple breeder, even if it only prevents him from re- 
jecting some of his results as amenable to no explanation. 

Meantime this discovery that the Pomoideae are irregular 
polyploids derived from the main stock of the order Rosaceae 
is of great scientific intt^rest because it indicates how the 
evolution not only of new sj>eeies but even of new genera may 
proceed. How or when the exceptional nucleus with 17 X 2 
chromosomes was built up from 7 basis we can never know, 
but we recognize that amongst the countless millions of cell- 
divisions some abnormal grouping happens from time to time. 
As a rule they perish, but once in a way a stable combination 
occurs and then a new species, even the starting point of 
a new genus, is born per saltum^ by no gradual process of 
adaptation. 

In this particular case we can surmise that the process began 
by sexual union between a diploid and a triploid of the Rose 
order. The diploid would contribute the normal 7 chromo- 
somes, the triploid 10 as approximately half of its total of 21, 
thus producing a hybrid with a total of 17 chromosomes. This 
presumably sterile hybrid then had to double itself to create 
the original progenitor of the apple family. However, it is 




778 


Expbrientobs of Grassland Manurino. [Nov., 


extremely unlikely we shall ever be able to do more than 
guess at the order of events which led to the multiplication 
of the 7 chromosomes of the primitive Bosaceae into the 
17 of the Pomoideae family. 

One moral the scientific man may be permitted to draw from 
this story, and that is the dependence of practical economic 
investigation upon pure abstract research, seeking knowledge 
for its own sake. The study of the cell nucleus has been pursued 
for many years by scientific men in all countries without the 
least idea that it would have any bearing upon practice. It 
took a long time to arrive at a clear picture of the complex 
processes involved in cell-division and sexual union, but then 
it was discerned that the scheme corresponded to and explained 
the conclusions about inheritance that were being worked 
out by another unrelated set of investigators. Finally, from 
these separate sources emerges the fundamental theory which 
now guides the work of the breeder of apples. 

«««*«* 

FURTHER EXPERIENCES OF GRASSLAND 
MANURING 

G. T. Garratt. 

In the March, 1929, issue of this Journal was given an 
accomit of an experiment in grassland manuring that I had 
undertaken in the previous year. It may, perhaps, be of 
interest to describe a fiuther year’s workmg of the system 
there described. The farm is on Boulder Clay, in Cambridge- 
shire, the typical “ wheat and bean land ” which is nowadays 
very difficult to keep profitably under the plough, and as a 
consequence this land is being rapidly laid down to what is 
often rather poor grass. In 1928, the method of nitrogenous 
dressings and rotational grazing had been tried on five plots 
of about 4^ acres each, but in 1929 a sixth plot was added, 
partly because five plots had been shown to be insufficient, 
even in a normal year, and partly to try the effect of nitrate 
of soda. All the plots except Nos. 3 and 4 received a dressing 
of 4 cwt. of basic slag, which was applied early in December, 
1928. Plots 3 and 4 had been rather better treated prior to 
the introduction of the intensive method, and they were also 
older grass land, having been laid down shortly before the 
War, while the other land was laid down between 1919 and 
1921. 

The early nitrogenous dressings were as follow : — 

PUtt 1. — 1} cwt. per acre of calcium oyanamide were appHed 
on November 1, 192S. and a ahnilar dresamg at the aod of Janiiaiy, 



1930.] Experiences of Grassland MANtmiNa. 


779 


1929. A dressing of | owt. per acre was given after the first grazing 
on April 16. 

Plot 2. — IJ cwt. per acre of sulphate of ammonia were applied 
at the beginning of February, and an equal dressing at the end of 
March, after a short grazing. 

Plot 3. — Only one application of nitrate of lime was given. 
This was on March 19, 1929, before any grazing had commenced. 

Plot 4. — IJ cwt. per acre of calcium cyanamide were drilled on 
November 1, 1928, and a subsequent dressing of IJ cwt. nitrate 
of soda was given on April 18, 1929, after the plot hfiid been grazed. 

Plot 6. — IJ cwt. per acre of nitro -chalk were applied early in 
March, and a second equal dressing in May. 

Plot 6. — IJ cwt. per acre of nitrate of soda at the beginning of 
March, and the second dressing after grazing in April. 

A smaller herd was run on the plots than in the previous 
year, there being only 11 cows in milk, and 13 “stores,” 
all heifers. Three autumn calves joined them later. The 
usual rotational method was adopted. The cows had the 
first grazing of each plot, and were followed by the store 
cattle. As soon as the latter had got the grass quite short 
they followed the cows on the next plot, and the original 
plot was well harrowed, and would sometimes bo given another 
dressing. In 1928, it was found that when grass was scarce, 
as during a dry July, the movement round the plots was too 
quick for them to have time to recover. It was hoped that 
this defect wotdd be obviated by adding a sixth plot on which 
a quick-acting manure would be used. 

It was suggested in the previous article that the weather 
was “ an all-important factor ” in the dry Eastern Counties ; 
1928, however, was a comparatively normal year. The year 
1929 was abnormal and, even with an extra plot, the rota- 
tional system would not work according to plan. The cost of 
the nitrogenous manuring of grass land has to be recovered 
by getting (1) at least a fortnight’s earlier grazmg in the 
spring, (2) more “ keep ” than usual at the end of the summer, 
and (3) better quality grass from the beginning of July 
onwards. 

In 1928, most of these expectations were realized, though 
two periods of drought made it difficult to dress the fields 
regularly after July, and the system had to be abandoned in 
August. There was, however, useful grazing by March 20, 
which was a fortnight earlier than on neighbouring farms, 
and there was extra grazing for about three weeks in the 
autumn. The remarkably fine condition of the stores in 
October was evidence of the quality of the grass. 

In 1929, the weather upset plans from the first. February 
and March were exceptionally cold, and the ground was 
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frost-bound until the middle of March. The cows were 
actually let out on to Plot 2 by March 23, but they found 
little to eat, and the other plots were so backward that it was 
useless to start a rotational system. The only field with any 
real “ keep ” for the first three weeks was one outside the 
experiment, which had been dressed with farm-yard manure 
during February, and was intended for hay. After a few 
days on each plot, and a week on the hay field, the cows 
started again on Plot 2 about April 24. 

What should have been the second round of grazing was 
now upset by the grass growing too fast. A fortnight’s warm wet 
weather produced a very rapid growth, and ultimately it was 
found necessary to shut off Plots 1 and 3, and cut them for 
hay. They were both closed in May, and mowed on July 4, 
when they yielded a light crop of just under 1 ton per acre. 
Between Juno 4 and October there was only one shower of 
rain, and this made a double difficulty. By the end of July, 
all the plots were either mown or eaten short, and the ground 
was so hard and dry that it seemed useless to continue the 
nitrogenous dressings. The water supply in some of the plots 
also became precarious, for it was dependent upon ponds, 
and these ran dry for the first time in the memory of anyone 
working on the farm. It became impossible, therefore, to con- 
tinue either the dressings or the rotational system, and the 
cows had to be allowed a free range. They ceitainly managed 
to keep up their condition and milk yield from grass which 
seemed to be cropped right down to the ground, but it was 
impossible to attempt any quantitative estimate of the feeding 
value of the different plots. Probably, only in very favourable 
years would any exact comparison be possible, and the writer 
can give only the following rough impressions from the two 
years’ working. 

CrOnclusions. — (l) In the drier counties it is not practicable 
to work on any definite system throughout the summer. 
After May, it is probably unwise to rely on rainfall or ground 
moisture sufficient to justify periodical dressings of nitrates. 
It is, however, useful to keep cows and stores moving round 
the plots, harrowing vigorously after the latter have left. 

(2) After a very cold winter, a field dressed with fairly 
‘‘ long ” farm-yard manure, even as late as February, will 
give an earlier “ bite ” than any artificial manure, presumably 
because of the midching effect of the straw. 

(3) Cyanamide, even when applied in November, cannot 
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be relied upon to give an early result in the spring. Dressings, 
as described above, on Plots 1 and 4 had a very marked effect 
as soon as the weather got warm, but to get results up to 
time ’’ a quicker-acting nitrate is needed. It should, however, 
be pointed out that on both plots the two years’ treatment 
has had a very beneficial effect on the herbage. 

(4) Sulphate of ammonia seems to give the quickest growth, 
with nitrate of soda a very close second. The nitro-chalk 
plot appeared to bo very palatable. 

(5) It is probably uneconomical to apply quick-acting 
manures in the spring to more than two plots. This should 
give the fortnight’s extra grazing, which is as much as can 
be expected in the Eastern Counties. On heavy soils it is 
likely that the soft state of the land will make it undesirable 
to turn out cows too early. The alternative method, of 
treating all the plots and, if necessary, cutting one or two 
for hay, does not seem very satisfactory. 

(6) If a farmer intends to use the intensive method in order 
to run a considerably larger head of stock than usual, it 
would cert.ainly socmi advisable to grow some arable crop 
which can either be turned into hay or fed green. 

(7) It is probably best not to run too many cows on the 
plots, but to keep the store cattle as the variable factor, 
regulating the number which follow the cows so as to bo able 
to clean up well after the cows have moved on. The plots, 
even in 1929, provided enough grass to keep the cows well up 
in their yield. The cows received no cake until the end of 
September in either year, but the year’s average for a non- 
pedigree Shorthorn herd was 880 gallons the first year and 
over 830 the second. The store cattle also kept their condition 
very well. 

(8) After June, it is best to take advantage of any wet 
spell to apply some quick-acting manures, instead of working 
on the proper rotation and relying on periodical showers. 

(9) If any portion of a plot is inclined to grow rank it is 
worth while numing a mower over that part. If the rota- 
tional system is working well, both cows and stores get rather 
fastidious. It was found that certain parts of the plots were 
left, but once cut the cattle would begin feeding evenly again. 

(10) The wTiter feels that if the system is to be economically 
sound the nitrogenous dressings must never be used to push 
on the natural spring growth, but only to make an artificial 
growth for a short time before, and for a longer period after, 
the normal spring flush of grass. 

3 E 
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THE IMPROVEMENT OF FARM LABOUR 
AND ITS MANAGEMENT BY EDUCATION 

W. R. Dunlop. 

1. — ^tatroduction. — ^For several years past the writer has 
carried out investigations in connexion with the efficiency and 
welfare of farm labour, in the expectation that it might bo 
possible to effect readjustments and improvements on farms, 
to the benefit of both worker and employer, as has been done 
with notable success in industry and commerce. For example, 
it was considered likely that by closely analysing the work of 
each man on any farm it might be possible to show him how 
to save time and energy ; by stud3nng tools and appliances 
and the lay-out of fields and the interior of buildings to effect 
labour-saving adjustments ; by studying the question of 
incentive and farm relations ” to introduce new systems of 
payment, etc., and by means of scientific selection to aid the 
farmer in securing men j)articularly suited for certain jobs or 
conditions. While investigations along these lines in different 
parts of the country have shown that there are possibilities,’*' 
it has been found that on account of the inherent nature of 
agricultural activity and conditions, improvements cart only 
be introduced grad/mlly and at the right time, and then only 
(except in highly technical matters) by the farmer and the 
worker making such improvements for themselves. Even 
then it is not by isolated and necessarily tangible adjustments 
that labour and its management is to be improved. It is 
more a question of keeping the efficiency idea steadily in 
mind and letting it consciously, and even unconsciously, 
influence every action and thought during the year’s work. 

Thus, the writer has come to take the view that it is 
education that is needed ; that the thing to concentrate on is 
the individual rather than the work, and to try and create 
in both farmer and worker the right attitude of mind towards 
both labour efficiency and other equally important aspects of 
scientific management. This, in the writer’s opiiuon, cannot 
be achieved merely by the experimental demonstration of 

♦ Report on An Investigatioit of Certain Processes and Conditions 
on Farms : W. R. Dunlop (National Institute of Industrial Psychology, 
London, 1927). 

Report of Efficiency Investigations in Connexion with Farming : 
W. R. Dunlop (Ministry of Agriculture, 1928). 

Industrial Psychology and Agriculture: W .R. Dunlop (See 
Industrial Psychology^ Home University Library, 1929.) "" 

Report on Efficiency of Sugar-beet Lifting : W. R. Diinlop (Investi- 
gation carried out for the late Hon. G. Strutt, not published). 
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improved adjustments, even under commercial conditions. 
Very often there can be nothing visible to demonstrate. In 
any case, adjustments that may be good for one farm may be 
quite unsuited to another. It is mental training in principles 
and ideas that is needed, though of course research and 
investigation are absolutely essential in order to secure the 
necessary facts and methods of procedure, and for testing 
new educational notions. 

The purpose of this article is to suggest what this education 
for the improvement of farm labour and its management 
should be ; to enumerate the main topics and ideas in which 
instruction should be given ; and to illustrate these by means 
of examples drawn from research in the field. Before proceeding 
with this task, however, four important facts must be noted. 

(1) First, it must be emphasized that any attempt to 
educate the worker, which in the present instance is the 
primary aim, must be accompanied by a similar and simul- 
taneous effort in regard to the farmer. One without the other, 
from a practical point of view, is useless. All that is put 
forward in this article is, indeed, intended as much for the 
education of the prospective farmer as the pro8jx)ctive worker. 

(2) The second point is that educability sets a limit to 
the effectiveness of education. There must be capacity and 
willingness to learn as well as opportunity to learn. The 
kind of education in view, however, is of such a character 
that only those who are actually mentally or temperamentally 
defective can fail to benefit to some extent ; while anything 
in the nature of over-education is strictly guarded against. 

(3) The third point is that the existing and relatively low 
level of wages and limited scope of advancement in agricultural 
work does not render any attempt at the better education 
of the worker futile. Actually the kind of education in view 
is one of the only things that can better matters in this respect. 
In any case, there must always be agricultural workers for 
society to exist at all, and an attempt to train and educate 
them scientifically is obviously desirable and to the public 
good. 

(4) The fourth and final point to be noted is that education, 
like farming itself, is a very slow business and takes time. 

2* — before Etaiployment. — ^The study of labour on 
farms has shown that, quite apart from mental capacity, 
the attitude of mind is usually entirely unsatisfactory for 
educational work. Something, no doubt, can be done with 

3 B 2 
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the younger men, and attempts are being made by the writer 
to test possibilities in this direction ; but the most hopeful 
and scientific procedure is to begin with the child at school. 

The first essential is vocational guidance in the rural, and 
possibly in the urban, elementary schools. In order to find 
out which boys (and girls) are best suited for agricultural 
(including horticultural) pursuits, it is first desirable to know 
exactly what qualities of mind, character and physique 
different agricultural pursuits call for. To secure this informa- 
tion jobs must be analysed : that is to say, work and working 
conditions must be closely investigated and the muscular, 
sensory, mental and temperamental qualities needed carefully 
enumerated and checked by one or more persons familiar with 
the work and capable of giving a truthful and unbiassed 
opinion. Agriculture really consists of about 12 entirely 
different kinds of occupation, ranging from com growing to 
poultry farming, and from glass-house work to sheep farming. 
All require certain common qualities, but each one also calls 
for certain special qualities — ^to a much greater extent than 
is usually realized. It is not so much a question of skill as 
of suitability. The amount of ‘‘ skilfulness ’’ required in farm 
work is often greatly exaggerated. 

To pursue the idea of vocational guidance, the next procedure 
is to select those children who appear to be well suited for 
agriculture and special branches of agricidture, and to test 
their response to the vision and intelligent explanation of 
different jobs in progress under actual economic conditions. 
An attempt is being made to do this by means of carefully 
planned “ farm classes ” on farms where the work is carried 
out efficiently under decent conditions. The object is not to 
try and entice the child into agriculture, nor to teach the 
child an agricultural job. The object is merely to introduce 
the child to and familiarize him with the worker and his 
work (under decent conditions), in order to see if this arouses 
any interest and desire. The object is certainly to create an 
impression of the value and interest of agricultural work and 
to show that it is not to be despised, but otherwise it is entirely 
a matter of studying responses to stimuli. 

It will be realized that work along these lines is essentially 
different from school gardening, etc. — ^work which is useful, but 
of limited value from an educational point of view. 

8^— Education during Skuplojnncni — ^The foregoing plan 
refers to children of 11 to 14 years, or possibly younger. It 
inreswts few practical difficulties owing to the existence of 
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control. It is education a] effort between 14 and, say, 18 that 
presents the greatest difficulties, and yet this is the period, 
and probably in most cases the only period, during which 
there is any hope of educating and training the worker. More 
serious still, it is the period during which, without continuation 
classes, the effects of even good elementary education are 
largely lost owing to the irresistible competition of money, 
sex, sport, dress and other “ interests,^’ including the '^pictures.” 
In Germany continuation classes are compulsory : in England, 
and with special reference to agriculture, everything depends 
at present on securing some measure of constructive co-opera- 
tion between parents, the educational authorities and the 
farmers. Farm institute training, even if it were in every way 
suitable, is not, and probably never will be, available to the 
masses. The education and training of the average farm 
worker must be carried out somehow on the farm. We now 
see one of the reasons wh}^ it is so impoitant for the farmer 
liimself to be well educated. As well as being a farmer, he 
is asked to be a bit of a schoolmaster. 

Reverting to the fundamental notion of vocational guidance, 
the ideal would be for the elementary school to recommend 
a suitable boy to a suitable farmer, and if a job were offered 
and accepted there would bo an understanding, in writing, 
between the parent and the farmer in regard to wages, 
continuity of employment, education and prospects — ^not 
legally but morally binding, and, of course, in every way 
reasonable to both parties. 

It is, of course, unnecessary, and indeed undesirable, that 
the farmer should be totally responsible for the education 
and training, Ck>ntinuation classes for instruction in certain 
topics could be arranged at the nearest village school, and 
possibly more might be done in certain cases by means of 
correspondemee classes and visiting instructors ; but the 
farmer would have to help and insist on regular attendance. 

From the economic point of view one great difficulty in 
the way of any stich arrangement would be the question not 
so much of immediate wages as of prospects. This matter 
will be dealt with later. It may be mentioned here, however, 
that it is very important to Imow how long it should take 
to train a general or specialized agricultural worker, and more 
important still, at what age he can be regarded as sufficiently 
respoxisible to be relied upon. It is this rdiabUity which is 
so important in agricultural work. Unless the time limits 
which most farmers regard as necessary can be greatly reduced 
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the chances of improving labour by education or anything 
else are very much minimized. No intelligent and energetic 
boy can be expected to wait willingly until the age of 30 
to become a shepherd or a cowman with only 42s. per week. 
As will be emphasized later, prospects on the farm could be 
greatly increased by pensioning the aged workers, who at 
present are far too numerous. There is the further question, 
also, as to whether change of position may not be desirable 
for purposes of gaining wider experience. Here one must 
distinguish between change of job and change of occupation. 
The former may be desirable ; the latter is not desirable, 
but by no means infrequent in connexion with agricultural 
work. We need to know a great deal more about the causes 
and circumstances of these changes. 

For the present, however, wo are concerned with education 
itself on, or associated with, the farm. The important thing 
to decide is what the nature of this education and training 
should be. At the outset it must be recognized that the average 
boy who takes up farm work under existing economic conditions 
will nearly always have a rather low standard of general 
intelligence, probably not above the normal for 11 or 12 years. 
The instruction would, therefore, have to be simple and very 
elementary, though this would not detract from its having a 
very important educational influence. Whatiwe are after is not 
so much to impart knowledge as to create the right attitude 
of mind. 

In order to afford some idea as to what the writer considers 
the education and training should be, we may take, as an 
example, a boy who is intended for a cowman, and starts as 
a milker on a good Grade A herd. Obviously his first task 
will be to learn to milk. There are good and indifferent ways 
of milking and of learning milking, and this should receive 
close attention. Coming now to what is more strictly educa- 
tional, the boy might be shown, during his first year, how 
time can be saved by avoiding unnecessary movements, and 
in having the right thing in the right place ; the meaning 
of being methodical and thorough ; something about different 
breeds, foodstuffs, feeding and appliances ; sterilization and 
cleanliness ; and the importance of kindness to animals. In 
his second year elementary facts of parturition in the oow 
might be given, and symptoms of disease and particularly 
ailments ; elementary facts concerning lighting and ventilation 
in relation to cowsheds ; herd management in differmt districts 
and different countries. During the third year the most 
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important of all educational effort would be made, namely, 
to explain the economics of wa^es — ^how wages depend on 
costs, revenue and yield ; the advantages of piece work ; 
and the relations that should exist between farmer and worker. 
Above all, an attempt should be made to develop keenness 
and “ open-mindedness ” in regard to new methods and ideas, 
and an appreciation of just and constructive criticism. 

The foregoing indicate in a very general way the kind of 
instruction that might be given to the yoiuig specialized 
worker. More often than not, the young worker would be 
engaged for general work on a farm. In this case the instruc- 
tion — ^particularly the technical instruction — would also be 
general, i.e., less specialized. More attention would be given 
to implements and machinery and their care and adjustment, 
the cultural requirements of different crops, and so on. The 
most important instruction, however, would be that which 
has regard to efficiency and economy of labour, and the 
relations that should exist between farmer and worker. It 
is important to note that in the case of the general worker 
vocational guidance is not completed. The occupation has 
been chosen (t.e., agriculture), but not the job. It is necessary 
that the vocational guidance authority should keep in touch 
with the young general worker. It is true that he may not 
wish to specialize, or may not possess the requLsite natural 
qualifications ; but specialization is to be encouraged if 
possible on grounds of increased earnings and efficiency. 

In addition to all this it is desirable that the young worker 
should be made thoroughly familiar with all possibilities of 
advancement in agriculture : small holdings, emigration, 
supervision (foreman’s work) and even managerial work. 
The ability, risk and responsibility which these involve, 
however, should be explained. 

4.— The Efficient UtOintion of Labour.— The greatest 
education (and satisfaction) which the worker can have is 
to see and realize that his labour is being efficiently and 
considerately utilized by his employer, to their mutual 
advantage. In order that labour may be utilized with the 
utmost efficiency in farming it is necessary to give definite 
and constant attention to a number of important points and 
principles. It is highly important that a young man who is 
going to be a farmer or farm manager should receive instruction 
in these principles. We have already prescribed the germ — 
which is efficiency with fairness— in the instruction of the 
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worker. We now have to develop this more fully and in greater 
detail for the information of the prospective employer.* 

(1) Knowledge of the Social Sciences, — ^To provide the 
necessary intellectual background for efficient admini- 
stration in regard to the more practical matters which 
follow, it is desirable that the prospective manager of 
farm labour should acquire some knowledge of the 
elementary principles of ethics, economics and industrial 
psychology, and some knowledge of industrial history 
and geography, f Any reasonably educated person can 
obtain a satisfactory introduction to these subjects by 
the careful reading of one or two small popular works 
such as Supply and Demand, by H. D. Henderson, and 
Industrial Psychology, edited by Dr. C. Myers. 

(2) Seasonal or General Unproductive Time, — One of the 
biggest problems in most branches of farming is to find a 
way of reducing unproductive time, or time not altogether 
economically utilized, caused by bad weather, “ waiting 
for things to grow,’’ etc. This form of waste can only 
be overcome : — 

(а) by carrying a smaller number of permanent hands ,and 
employing seasonal labour (nowadays often very difficult 
and unsatisfactory) ; or 

(б) by carrying a full staff (adequate for the busiest periods) 
and devising profitable (t.e., revenue-yielding) work during 
the slack periods. This also presents difficulties. 

It will be sufficient to mention here that the problem 
is being investigated, and that it is hoped, in connexion 
with (a), to effect improvements at the Labour Exchanges, 
and in connexion with (6) to try the experiment of a 
farm industrial section.’^ Educationally, it is most 
important that labour should realize that seasonal 
unproductive time, especially in arable farming, is a 
serious problem affecting wages and profits alike. 

(3) Job Unproductive Time, — This form of unpro- 
ductive time is that proportion of the total time of actual 
operations in the field or buildings which may be said 
to be wasted. Necessary rest to eliminate or prevent 
fatigue (either physical or mental) is not unproductive 
time. Unproductive time can be lessened or tend to be 
lessened by giving attention to (a) the improvement of 
lay-out, (6) the prevention of unnecessary stoppages and 
delays and (c) good routing and transport. 

♦ The majority of points (those marked t) should also be mstiUed 
into the mind of the worker. Many of these are to be regarded as 
included in the instruction of the worker (see Sec. 8). 

t An exact acquaintance with agrioulturaJ conditions abroad is moat 
important. 
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(а) Occasionally the shape of a field can be economically 
improved or two small holds thrown into one. Experiments 
in this country and in Germany have shown a considerable 
saving (by reducing turning, etc.). The position of gates 
can sometimes bo economically altered. Improvement of 
the internal lay-out of buildings is also possible, c.gr., in 
horticultural and egg-packing sheds, cowsheds, milk -rooms, 
etc. 

(б) tLow earnings amongst women topping sugar-beet on 
piece work (and consequently slow clearance of the crop) 
have been shown by the writer to be due to excessive 
talking. In potato hoeing by a gang of men on day work 
15 per cent, improductive time was measured, after allowing 
15 per cent, for resting. This was due to stoppages caused 
or accompanied by talking. 

Breakdown of implements and machinery is well known 
to be a common and often very serious cause of delay. It 
has been observed by the writer in regard to the self-binder, 
thrashing machine, grass-mower, hay-tedder, potato -digger, 
sheep -shearing machine, and, of course, tractors. In some 
cases it has been due to definitely faulty manufacture, but 
usually to lack of systematic overhauling. 

Planning ahead includes letting the workers know in 
advance what their next job is to be, or likely to bo ; cal- 
culation and arrangement for what is needed, e.g., adequate 
number of receptacles such as sacks in potato harvesting. 

f Organization and “ flow ” are important points. In 
haymaking, for example, where there is both a carrying 
and a stacking gang, the rate of w’ork should bo well balancwl. 
In the harvesting of potatoes the pickers must bo able to 
keep pace with the tractor, and vice versa. One or more 
indifferent workers in team work may and often do upset 
the wdiolo operations. 

Delays and stoppages can sometimes bo prevented by 
intelligent anticipation of change in weather. Apart from 
making his own observations, the farmer should carefully 
study ecwli morning the official weather map (published in 
The Times). As an illustration it may be said that on a 
certain farm, during definitely unsettled weather, one 
morning was fine. Rain was expected, and arriveti in the 
afternoon. Two jobs had to be done : some cattle “ drawn ” 
for market in the pasture, and -wool packed in the bam. 
llie wool was packed in the morning when the weather 
was fine, and the cattle “ drawn ” in the afternoon in the 
rain, heavy enough to interfere with the work ; by no means 
a satisfactory arrangement. 

(c) fDelay in getting from one job to another is often a cause 
of much time being improductive. The only remedy lies 
in education and incentive. 

It is important for several reasons that farm workers, 
poi-ticulorly those in charge of live stock, sliould live close 
to their work. In one instance (in Oxfordshire) a waggoner 
was found to bo living three miles away from his work. 
On the other hand, there are social advantages in living 
in or near a village, e.gr., getting the cliildren to school. 
Generally, however, it is desirable for cottages to bo within 
easy distance of the farm. 

fShepherds, stockmen, poultrymen, etc., do not always 
take the shortest routes in the execution of their duties. 
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This has been observed by the writer in relation to egg 
collecting and pig feeding. 

■f As much as possible should be done on a single journey. 
Poultrymen have been observed to waste unnecessary time 
and energy through not combining two operations on one 
journey. A shepherd on his round may forget to take 
something for which he will have to return. 

•fDefective methods and arrangement may often be 
observed in connexion with the carting of sugar-beet and 
potatoes. The unproductive time of one of three men 
loading sugar-beet was found to be 50 per cent, through 
the rows of heaps being so close together that one row" had 
to be straddled. The quickest method of shifting potatoes 
(main crop) is the Isle of Ely method, in which the carter 
throws 30 -lb. basketfulls to a lad in the cart while it is in 
motion. Wheelbarrows have been obsei*ved in use for food 
transport on poultry farms when a small two-wheeled cart 
would have been more economical. 

t For communication in the field it is certain that sema- 
phoring would save time and energy on many occasions. 
It would do the farm worker good educationally to be 
taught to semaphore. Normally, however, it is desirable 
that the farmer should give his orders orally. 

(4) Productivity of Productive Time. — fPr^^ductivity of 
productive time really refers to rate of work in respect of 
some centrally productive process. For instance, the 
rate at which a man actually milks a cow or shears a 
sheep or pulls up sugar-beet. It is a fundamental principle 
that quality of work and reasonable comfort must never be 
sacrificed in endeavouring to obtain a faster rate. 

(а) The young novice must be given adequate instniction as to 
how to do a certain job from the very start (see Section 3). 
Nervousness must be dealt with sympathetically. 

(б) f There should be regulation and wise application of energy. 
A steady pace is required, not dashing work. Most jobs have 
a rhythm and this should be “ caught.’* Rest pauses should 
be taken, if possible, during enforced unproductive time, 
e.g., at the headlands, in cultivation work. Wherever 
possible the worker should ride rather than walk. In 
ploughing the worker should not lift the plough in turning 
more than is necessary ; the horses can pull it round. When 
two or more men are on a single job involving different 
processes they should periodically change over. 

(c) t Waste movements should be eliminated, and correct 
movements insisted on. This is extremely important in 
fruit and hop picking. 

(d) t Defective tools and appliances are often responsible for a 
reduction in the productivity of productive time. They not 
only have an imdesirable physical effect but may cause 
mental irritation, especially if the worker is on piece-work. 
Instances have been observed of defective dipping 

for sheep, shes^ng machines, scrapers for cleaning out poultry 
manure, bags and receptacles, knives for chopping sugar- 
beet, etc. 

(e) f Much can often be done to make work easier and there* 
fore to increase the rete (o^r n^ake an inoxease possible) by 
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devising or adopting mechanical aids and substitutes. 
The employment of a “ couch *’ in the trimming of sheep 
is a typical example ; also the use of a mirror on a tractor 
to save the driver from continually turning roimd. 

(/) f Bad adjustment of machinery and implements is often a 
serious cause of slow and inefficient work. Instances ob- 
served include badly set siigar beet lifter, bcid c^ijustment 
(only requiring new washers) of a double Cambridge roller, 
and handles much too high in a disc horse hoe. 

(g) t The provision of the optimum lighting and ventilation in 
cowsheds, stables, food-mixing sh^s, brooder houses, etc., 
is highly important, not only for the workers but for live- 
stock. In spite of official regulations and expert opinion, 
very little is known as to what exactly is desirable. Photo- 
meter and Kata-thermometer measurements made by 
the writer have yielded interesting results, not only in 
buildings but also in the field. As regards clothes, there 
is no doubt that the worker’s garments and footwear are 
not always as suitable as they might be. 

(h) t Altliough taken last, incentive is by far the most vital 
factor affecting rate of work. It brings us back to the old 
question of wages, the importance of which has been fully 
realized throughout this article. The essential thing for 
the prospective farmer to gi'ip is the importance and possi- 
bilities of piece-work payment and of bonuses. Even with 
labour what it is, the majority work better where piece-work 
and/or bonuses can be arranged. Wlien the educational 
standard of the farm worker has been raised it is likely that 
piece-work and bonases will become general. Much remains 
to bo done in devising more scientific methods of fixing rates 
of payment. Money, however, is not the only incentive on 
the farm. Prospects, pride of work, interest in work and 
loyalty to the employer can and should be important 
motives. Tliis brings us to the final and highly important 
question of relations between farmer and worker. 

5.— Relations between Fanner and Worker.— Many writers 
on social and economic questions (who are sometimes unac- 
quainted with practical realities) w^ould be tempted to discuss 
this question at considerable length. Not only in the present 
instance is such a course prohibited by lack of space, but it 
is actually unnecessary. All we need to do is to enumerate 
those points concerning which we should like to see a more 
explicit understanding as between farmer and worker on every 
farm. The main points are that : — 

(а) Labour has the right to expect the farmer to farm efficiently. 

(б) The farmer should settle grievances and disputes judicially 
and scientifically. 

(c) He should aid the advancement and education of his workers. 

(d) He should give the best possible attention to the question of 
hotising and to making work and conditions easier. 

(6) He should encourage suggestions. 

On the other hand, labour must 

(а) “ PuU its weight ” and obey orders willingly. 

(б) Work oonsoientiously and well. 

(c) Be responsive to new methods and ideas. 
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{d) Realize the farmer’s difficulties and responsibilities, and that 
wages are a first and very serious charge on revenue, 

(e) Understand that “ minimum wage ” is not intended to mean 
the “ minimum amount of work,” and 
(/) Tliat higher wages can only (and in future will always) accom- 
pany more profitable farming. 

There is one final point to be considered : the effect of an 
efficiency policy ’’ on unemployment. There is first the 
case of the aged worker who is incapable of strenuous work. 
Many such men are retained on farms partly for humanitai;ian 
reasons and partly because younger men arc often less reliable 
and generally less experienced. It secerns legitimate to hold, 
and to teach, that it is unsatisfactory that this should be 
necessary. In general, agriculture cannot afford to retain 
either superfluous or incapable workers, nor should it br^ 
expected to. The case of the former can only be met by 
expansion ; the latter presents a purely social problem. 

6. — Summary and Conclusion. — In this article an attempt 
has been made to suggest the kind of education which should 
be lu’ovided for the young worker and prospective farnuT 
in order to improve labour and th(i efficiency of its work on 
the farms of this country. 

As regards the bettor education of the worker, it is con- 
sidered necessary to begin with the child at school. By means 
of vocational guidance, based on job analysis, individual 
child study and farm classes, it is believed that more children 
of the right type could be led, without coercion, to take up 
and enjoy agricultural work uruler decent conditions. The 
importance of instruction during the early years of employ- 
ment is emphasized, and a sort of apprenticeship, involving 
education and training on or in association with the farm, is 
suggested. The nature of the training and education is 
explained, the main object being to ensure that the young 
worker shall be well informed in regard to his job and to 
enable him to advance as far as his abilities and the conditions 
of agriculture permit. 

Since the efficiency of labour must always be largely deter- 
mined by the methods of management, the education of the 
prospective farmer is no less important than that of the 
worker. One is in fact useless without the other. Under the 
headings of Seasonal Unproductive Time, Job Unproductive 
Time, Productivity of Productive Time, and Relations between 
Farmer and Worker, an attempt is made to compress into 
small compass the kind of information regarding labour 
management that should be instilled into the mind of the pro** 
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spective farmer. Many of the points should also be specifically 
included in the instruction of the worker whenever it is possible 
to do so. Throughout the article it is made evident that the 
main objective is to create, in both farmer and worker, a new 
attitude of mind rather than to load the mind with a mere 
assembly of facts. 

The effectiveness of the kind of education outlined is about 
to be tested. It is, however, highly necessary to realize that 
education in labour management constitutes only part of 
what should be the farmer’s education for management. 
There is the working of the farmer’s mind, and the knowledge 
required, in relation to everything to be considered : we need 
to know exactly what his education in its entirety should 
consist of — and how he is to get it. This at present is not 
definitely known. It is the problem which the present writer 
is primarily interested in, and which is being investigated at 
the South-Eastern Agricultural College, Wye, with some 
considerable prospect of success. 

«»«»#» 

FERTILIZER TRIALS IN 1929 

H. V. Garner, M,A., and J. Wishart, D.Sc., 
Bothamsted Experimental Station. 

In continuation of the programme of fertilizer trials carried 
out on ordinary farms by the staff of the Rothamsted Experi- 
mental Station, of which an account was given in a previous 
issue of this Jotirnal,^ a further series of trials was arranged 
in 1929. As was indicated in the last report, experience has 
shown that it is j>ossible to lay down experiments of the modem 
randomized type on private farms in various parts of the 
country, and to reach results of an accuracy comparable with 
that of the trials regularly made at Rothamsted and Woburn. 
There are obvious advantages in repeating the same trial at a 
number of centres, where the variety of soil and climate com- 
bine to throw light on the specific points tested in a way that 
is not possible at a single centre. The experiments are of two 
kinds : (a) those in which direct contact is observed between 
the Bothamsted Staff and the farmer, and in which the experi- 
ment is laid out and carried through from Bothamsted, and 
(b) those in which the oo-operation of County Organizers, of 
the staff of Agricultural Colleges, and in some cases of private 
individuals is secured, and while the scheme of trial and general 
lay*out is provided by Bothamsted, the complete management 


^ For references see page 802, 
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is left to the individual concerned. The authors wish to record 
their deep indebtedness to the several authorities and in- 
dividuals who have co-operated in this way. Their names, and 
those of the farmers who have assisted us by the provision of 
sites and labour, and whose co-operation at all stages has been 
most valuable, are given in the reports which follow. 

The experiments are mostly of the Latin Square t3q)e, in 
which there are as many replications of each treatment as there 
are treatments, while each treatment occurs once and once 
only in each row and column of the square. Two experiments 
in 1929 were, however, of the randomized block type, a type 
which is suitable when it is desired to test all possible com- 
binations of a number of treatments, and where owing to the 
larger niunber of treatments economy dictates that the number 
of replications shall bo fewer than the number of treatments. 

Use ol the Standard Enor in the Summaries of Besults.— 
The nature of the general significance of the results of an 
experiment is determined from statistical exami n ation of 
the yield figures, the details of which are too technical to 
give in full, and the statements as to the results of the 
trial are based on this examination. A figure giving the 
“ standard error ” of the mean yields for the respective treat- 
ments is, however, added to the summaries of results which 
follow, and the usual criterion for significance is that a 
difference between two mean yields should be equal to three 
times the standard error given in the table. When once the 
effect of the treatments has been shown to be definitely 
significant, therefore, individual differences may be examined 
in the light of their standard error, but it should be pointed 
out that this is not the only test applied, and in particular 
that certain differences may exceed the limit set for significance 
even although the effect has not been proved beyond question 
to be real by the fuller analysis which has been carried out. 
On the other hand, a definite progressive rise in yield due to 
the application of increasing quantities of fertilizer may be 
satisfactorily demonstrated even although not aU adjacent 
differences are as much as three times the standard error. 

Basic Slag on Meadow Hay.— At the farm of Mr. B. W. H. 
Pratt, Brooke, Norfolk, the effects of three types of basic 
slag, of different solubilities in citric acid, were tested on hay 
in the fourth season. The experiment was a 4 by 4 Latin Sqomie 
with I acre plots. The soil is chalky Boulder day. The results 
of 1926-28 had shown that the ..effectiveness of the slags lay 
in the ordm: of their citric solubilities, and that the observed 




1930,] 


Fertilizbb Trials in 1929. 


795 


differences between the yields produced by the various types 
were significant. In order to maintain the yields and bring 
out the phosphatic effect, a basal dressing of 1 cwt. of sulphate 
of ammonia and 2 cwt. of 20 per cent, potash salts per acre 
was given to all plots in early March, 1929. Owing to the very 
dry season which followed, this dressing was probably in- 
operative, for the crop only amounted to 13 cwt. on the average. 

The yields for 1929 and also for the full four years of the 
experiment are given in Table I. 

TABLE I 


New 

Meaoow 

Hay, 

Bbooke, 

Nobfolk, 1929 



Control 

Low- 

Medium- 

. High- 

Standard Standard 

Average yield 


Soluble 

Soluble 

Soluble 

Error 

Error 
per cent. 

owt. per aore . . 

10-9 

12-6 

13-6 

13-7 

0*45 

3-52 

Av., 192 e ~29 . . 

22 (5 

25-6 

27-9 

310 

0-86 

3 21 * 


It will be noted that all forms of slag are still definitely better 
than the control plots in the fourth season, but though the slags 
still range themselves in the order of citric solubility the 
differences be.tween the various types are smaller than in 
previous years. The figures for the whole four years of the 
experiment show a c(^rtain response to all types of slag, high- 
soluble slag being definitely better than both the others, and 
medium -soluble being very probably bettor than low-soluble. 
Ill any case the possible difference between medium and low- 
soluble slags is onh" of theoretical interest, for very little slag 
of medium solubility is on the market. 

In this experiment the hay yields over the four seasons have 
amply repaid the cost of manures. Thus taking the high- 
soluble type as being the one in most general use, 100 lb. P2O5 
in this form costs about 20s. after allowing for carriage, cartage 
and distribution. The return for this expenditure is 33.6 cwt. 
of hay, which is therefore obtained at a cost of 12s. per ton. 

The fourth year of an exactly similar experiment was 
completed on the farm of Mr. E. Habberfield (Enmore, Somer- 
set), with the assistance of Mr. Dallas, the soil being a red clay 
loam on sandstone. The figures for the final year, 1929, and 
for the average of the four years are given in Table II. 

The action of slag is much smaller at this centre than at 
Brooke, but the response to phosphate has been shown to be 
real. Placing the weight of the produce against the cost of 
manure as before, the high-soluble slag gives 14 cwt. of hay at 
a cost of about 288. per ton. 

* These are the standard errors of the average results over four years, 
and show that nearly ail the error is due to permanent oharaeteristios 
of the plots. 
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TABLE II 

Old Meadow Hay, Ekmobe, Soiiiebset, 1929 



Control 

Low- 

Medium- 

High- 

Standard Standard 

Average yield 


Soluble 

Soluble 

Soluhlc 

Error 

Error 
per cent* 

cwt. per aero . 

. 200 

22*6 

23-5 

22- 1 

0.99 

4-61 

Av., 1926-29 . 

. 20-7 

23-3 

25-4 

24 2 

M3 

4-83 


An examination of the full results of both trials shows a 
definite response to phosphate and, at Brooke, the superiority 
of the medium- or high-soluble product.**' 


Superphosphate on Potatoes. — ^Attention has been directed 
to the effect of increasing applications of superphosphate on 
the yield of potatoes by Mr. J. C. Wallace (Earton),^ who 
came to the conclusion that on the silt soils of Lincolnshue 
the high dressings of superphosphate customary in that 
district could be reduced without detriment to the crop. 
These experiments were repeated on various soils in a series 
of 4 by 4 Latin Squares in 1928, and continued in 1929. The 
results are collected in Table III. 

In 1928, the effect of superphosphate was considerable on 
the black fen soil and on the light sand at Woburn ; in 
the first case 8 cwt. of superphosphate yielded 89 cwt. 
of potatoes at a cost of 4Jd. per cwt., in the second 
9 cwt. of superphosphate gave 49 cwt. at a cost of 9d. 
per cwt. At Wisbech the effect was small, but just 
significant, and at the other two centres the effect of 
phosphate was not significant. In 1929, a repetition 
of the experiments at Owmby and Bangor confirmed their 
negative results ; and in each case a higher degree of precision 
was reached than in the year before. At Wisbech there was a 
more marked increase for superphosphate, 2J cwt. producing 
16 cwt. of potatoes at a cost of 7Jd. per cwt., and 10 cwt. 
producing 29 cwt. of potatoes at a cost of Is. 6d. per cwt. 

Enough has been done to show that the need for phosphate 
varies considerably with local conditions, and further work over 
a range of soils and seasons is desirable to follow out this 
question in detail. The series of results given in the table 
provide a good measure of the degree of accuracy to be 
expected from 4 by 4 Latin Squares conducted on potatoes. 


* A new kind of low -soluble slag is now being manufactured which 
is different from the Fluorspar type used in tl^ above experiments. 
The results discussed above only^apply to the Fluorspar^alags ; the 

agricultural value of the newer type is now being ascertained. 





1930.] 


Fiertilizeb Tbiam ts 1929. 


797 


: pH to t? r* n ^ si S2 

5 c<i «o o w w op »o <p o 

5 <0 CO flsi w 


CO t- lo to 00 i> »o t;: 

CO eo ^ ^ ^ 

O ©oooooooo 


lO©CO©t^WO'^00© 

5 S«SSSt^-r®‘? 


t- <»5 fS SI 2 s 

a> CO »o CO »o cp c» o 
^ |> 0*^ W 


m 

Cq' 

S* 


t^ 


04 

c 

a 

rH 

5?i 

to 

H 

w 

8 

I 

< 

a 

1 

d 

to 


Ssi 


0 

H ^ 


i 1 


lo Q SI S 2 2 2 

o r*-^®<NO0co'vrH'^ 


O 00 ^ 00 © Q op 1^ $0 JO 
pH PH'^f©OC6®C>C^ 

iH pH fH ^ 


§ ^ 
■I ^ 



1 

{X4 

1 

1 

1 

p2*S 


o 

cB 

’•2 

0 

5D 

& 


S 

O 

A 



I-jI 1 1 ■ ■ 

1§1 S.S si 

ji; ^ ^4 

- oi - 

(-;h « Wd 


O ^ Jg 
li) M Op 

.S |.9 

03 CO CO 


jfe 14 le 

I li 8 


I’’ ' ’ 




A g,£.g S 5 3 P 
BP P P ^ Ofi^ A A Si A 

se B 9 sf .29t3jSjS 


mill 


0000 0) 00 © 09 « 0) ^ 

e«e^«^S23S252SS 
S© a9«»©©222 


798 


Ferttlizbb Trials in 1929. 


[Nov., 


The mean standard error of the ten experiments is 0-23 tons or 
2*26 per cent. On the usual convention therefore a difference 
of 14 cwt. between mean yields can be detected. This may still 
appear to be a large difference, but it shows by contrast how 
slender must be the basis for demonstrating differences from 
experiments of the single plot type, which under the most 
favourable circumstances would have to be at least double 
this amount to be significant. Even with duplicate plots, 
as usually handled, the increase in precision is relatively slight. 

A new type of experiment was undertaken in this series at 
the Wisbech centre, where it was desirable to ascertain whether 
different varieties of potatoes showed different degrees of 
response to phosphatic manuring. For this purpose each 
column of the 4 by 4 Latin Square was sown half with King 
Edward and the remaining half with British Queen seed, the 
actual order of the varieties within the column being at random. 
The arrangement is shown in Figure I. 

Key to treatments : — 

1 No superphosphate, 

2 2J cwt. super, per ac^.re. 

3 6 cwt. ,, 

4 10 cwt. „ „ 

Columns marked A and 
wore planted right through 
with British Queens and King 
Edwards rosj>octively. 

The average yields in tons per acre are given in Table IV. 

Table IV 

No 2Jcwt. 5 cwt. 10 cwt. 
Super, Super. Suj)er. Super. 

King Edward .. 12-60 13-28 13-69 13-88 

British Queen .. 10-74 11-67 11-95 12-34 

Statistical examination showed that there was a significant 
response to superphosphate on both varieties, but no differ- 
ential response. King Edward was definitely superior to 
British Queen in jdeld. The most striking difference between 
the varieties in this experiment was the very much greater 
proportion of potatoes of ware size yielded by King Edward. 

Experiments on Sugar Beet— On Col. Wilson’s farm near 
Colchester two 4 by 4 Latin Squares were laid down testing 
nitrogenous and potassic fertilizers respectively. The soil at 
this centre is a very light loam and sugar beet is extensively 
grown. In the nitrogen series, nitrate of soda and sulphate of 






1930.] 


Fbrttlizbb Trials ik 1929. 


799 


ammonia were cjompared in equal nitrogen in presence of a 
basal dressing of dung, phosphate and potash. The results 
are given in Table V. 

Table V 


No Nitrogen . . 

Roots 

tons 

7 02 

Sugar 
per cent. 
1803 

Tops 

tons 

5*16 

2 cwt. Sulphate of Ammonia 
with seed 

7-97 

17*80 

.5*97 

cwt. Nitrate of Soda with 
seed . . 


17*78 

6*81 

2J cwt. Nitrate of Soda top 
dressed 

8-28 

17*81 

7*18 

Standard error 

0-213 

0*078 

0107 

Standard error j)or cent . 

2-69 

— 

2- 06 


All nitrogenous dressings gave significant increases in yielrl 
of roots and tops, but the only certain difference between forms 
of nitrogen was the greater effect of nitrate of soda on leaf 
production. There were indications that the nitrogenous 
fertilizers tended slightly to reduce the sugar content. The 
increases due to nitrogenous manuring were remunerative. 
Setting the value of roots and tops against the cost of manure 
and application, the sulphate of ammonia treatment leaves a 
balance of 32s. per aci*e and the nitrate treatments 508. per 
acre in each case. 

The potash experiment was designed to compare muriate of 
potash with low-grade potash salts and with agricultural salt 
equivalent in chloride to the potash salts, in the presence of a 
basal dressing of superphosphate and sulphate of ammonia. 
The yields are given in Table VI. 

1'able VI 


No Potash or Salt 

Roots 

tons 

6*92 

Sugar 
per cent. 
17*64 

Root ! Tops 
{from 4 plots) 
83 

2 cwt. Muriate of Potash 

6*49 

17*63 

92 

Equivalent 20 per cent. Potash 
Manure Salts 

7*62 

1800 

124 

Agricultural Salt 

6*87 

17*84 

87 

Standard error 

0-256 

0-161 

— 

Standard error per cent. 

3-80 

— 

— 


Muriate of potash gave a small, aixd salt a larger increase in 
yield, while potash salts were significantly better than either 
potash or salt alone. The addition of salt gave a profit of 47s. 
per acre, muriate of potash 15s., while 20 per cent, potash 
salts left a gain of 73s. 

A further experiment on sugar beet presenting certain 
points of interest was carried out by Mr. C. Harrison in the 
school garden at the County School, Welshpool. The system 
of rejdioation was four randomized blocks of 4 plots each, 

3f2 
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the plots being exceedingly small (1/160 acre). This trial 
showed that, given care, useful and significant results coidd 
be obtained in such a small scale trial. Three nitrogenous 
treatments were compared in presence of a basal dressing of 
dung, phosphate and potash. The yields are given in 
Table VII, 

Table VII 


No Nitrogen . . 

Roots 

tons 

11-6 

Suga/r 
per cent. 
17-90 

Tops 

tons 

16*6 

3 cwt. Sulphate of Ammonia 

13-5 

17*21 

2M 

Equivalent Muriate of 

Ammonia 

12-8 

17*66 

20*3 

Equivalent Cyanamide 

13-8 

1800 

19*2 

Standard error 

0*26 

0-30 

0-93 

Standard error per cent. 

1-98 

— 

4*81 


All nitrogenous treatments gave significant increases in roots 
and in tops, but no certain effect on the sugar percentage. 
Muriate of ammonia was definitely inferior to the other forms 
in yield of roots. 

Experiments on Barley. — Cereals have always presented a 
difficult problem to the field experimenter w^ho is operating 
away from his base owing to the difficulty of securing the 
accurate thrashing of the produce of small areas. This has now 
been overcome by a sampling method worked out at Rotham- 
sted by A. R. Clapham.^ A random sample is taken from 
each of the plots immediately before harvest, the constituent 
units being the produce of metre rows which are defined by 
the use of a suitably marked rod laid down along certain 
drills chosen at random. For greater accuracy the metre row 
is actually made up of two divided half metres marked along 
the rod and separated by a length which is neglected. The 
procedure is to cut off the com standing between the marks 
on the rod, leaving a stubble of the ordinary length. The 
produce of the two half metre rows is combined by placing the 
ears in a paper bag, the mouth of which is secured round the 
straw with a tie-on label. The bagged produce of the metre 
rows is then put up in bundles by plots and taken to head- 
quarters. It is allowed to dry off under cover and thrashed 
out in a specially constructed small machine,^ the sheaf 
weights and the corresponding dressed gram weights being 
taken. 

If an estimate of the sampling error is required, and this 
is always desirable, the small sheaves from metre rows may be 
thrashed out separately or in several groups per plot, Otibier- 
wise a figure for yield may be obtained if the metre samples 
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are bulked for each plot and thrashed out all together. This 
reduces the work, but the magnitude of the sampling error is 
unknown ; an estimate of the total experimental error may 
still, however, be obtained. Working in this way a trial with 
sulphate of ammonia, sulphate of potash and superphosphate 
in all combinations was conducted on barley on the farm of 
Mr. H. G. Nevile at Wellingore, Lines. The plot arrangement 
was two randomized blocks of 8 plots each. The soil is a 
light loam on the Lincohi Heath. The yields in cwt. per acre 
are given in Table VIII. 



Tabub VIII 

Grain 

Straw 

No Manure 

O 

18-8 

16-3 

1 cwt. Sulphate of Ammonia 

N 

19-5 

17-9 

3 cwt. Superphosphate 

P 

180 

16-4 

IJ cwt. Sulphate of Potash 

K 

20-7 

18- 1 

Nitrogem and Potash 

NK 

20-6 

19-7 

Nitrogen and Phosphate 

NP 

22-4 

20-7 

Phosphate and Potash 

PK 

170 

14-7 

Nitrogen, Phosphate, Potasli 

NPK 

25* 1 

24- 1 

Standard error . . 


0*89 

0-59 

Standard error per cent. 


4-38 

3-20 


The experiment was laid down chiefly to test the sampling 
method on an outside farm. Fortunately the effects due to 
manuring were large and a number of significant differences 
occuri'ed. Using the usual symbols these may be expressed as 
follows : — Grain : NI* better than 0 or P or N ; NPK better 
than K or NK or PK. PK w^orso than K. Straw : as grain, 
and also NK better than N, NPK better than NP. Comparison 
of the single and combmed effects of N and P provides a good 
case of the interaction between fertilizers. Singly each is 
ineffective, together a marked increase is obtained. 

A 4 by 4 Latin Square was carried through on barley by 
Mr. J. M. Templeton at the Sparsholt Farm Institute, com- 
paring the effect of muriate of potash with that of agricultural 
salt. The results, in cwt*. per aci'e, are given in Table IX. 


Table IX 

No Potash, no Salt 
Muriate of Potash, 1 cwt. 

Salt, 100 lb 

Salt, 300 lb. 

Standard error 
Standard error per cent. . . 


23*9 cwt. 
23*6 cwt. 
24*1 cwt. 
24-4 cwt. 
0*74 cwt. 
3-08 cwt. 


In spite of a very accurate experiment no response to the 
manures was obtained in yield. When the i)ercentage of 
nitre^en came to be examined it was fomid that this was 
rather higher where the chlorides had been given, and de- 
finitely so in the case of the heaviest dressing. 

liabmir and PraonnriL— It is frequently ui^ed against 
replicated experiments that an excessive amount of labour 
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aud supervision is required. More labour must be expended 
per treatment on a replicated than on a single plot trial, but 
undoubtedly there is a much greater chance of obtaining 
useful results by the former method, particularly if small 
differences are looked for. It may be of interest to put on 
record (Table X) the labour expended in the replicated ex- 
periments on outside farms conducted by the Rothamsted 
Staff. These rates are intended as a rough guide only and 
will be corrected in the light of further experience. They are 
expressed in terms of sixteen plots, the least number likely 
to be put down in a replicated experiment. A supervisor 
will be occupied in all operations and will usually lend a hand 
with the work, so that he is included in the number of men. 




Table X 

Operdtimi No, of 

Average 

size 

Timefor Remarks 


men 

of plots 

16 plots 

Weighing and mixing 
manures 

2 

acres 

1/23 

hours 

n 

Laying out j^lots 

2 

1/35 

1 

Applying manures by 
hand 

2 

1/36 


Weighing hay (tripod). . 

3 

1/10 

8 2 ton crop. 

Harvesting barley 

2 

1/60 

9 Sampling method 

Picking and bagging 
potatoes 

10 

1/50 

(320 metro rows) : 
good condition. 

3J 8 pickets, 2 su]:)er- 

Weighing potatoes on 
plots . . 

4 

1/50 

visors. Ploiighod 

out. 

f Heavy crop, 1 2 tons. 


One of the most vital factors for success m this work is the 
willing co-operation of the farmer and his foreman, which can be 
secured by full discussion of the objects and details of the 
experiment and the utilization of all the intimate knowledge of 
land and cropping which their experience can provide. 

The writers desire to record their indebtedness to Capt. 
E. H . Gregory for much valuable assistance in the carrying 
out of the experimental programme. 

Rxfkbencxs 

^ J. Wisliart and H. J. G. Hines. “ Fertilizer Trials on the Ordinary 
Farm.” Jour, Min, Agric,, 1929, Vol. 36, No. 6, pp. 524-532. 

* Kirton Agricaltural Institute : Report for 1927. 

* A, R. Clapham : “ The Estimate of Yield in Cereal Plots by 
Sampling Methods.’* Jovr. Agric. Sd., Vol. XIX, 1929, pp. 214-235. 

J. Wishart and A. R. Clapliam : ‘‘ Studies in Sampling Technique : 
The Influence of Manuring on the Yield of Potatoes.” Sou/r. Agric, 
ScL, Vol. XIX, 1929, pp. 000-618. 

^ T. Wake Simpson : ” Studies in Sampling Technique : Cereals 11. 
A Small Scale Thresher and Winnower.” Jour, Agric, Sci^, 1930 (in 
Press). 
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THE INFLUENCE OF THE FAT-CONTENT 
ON THE KEEPING QUALITY OF MILK 

Captain H. Barkworth, M.C., 

South-Eastern Agricultural College, Wye. 

In all branches of the dairy industry there are those who 
hold that “ rich milk does not keep so well.” An attempt 
has been made to investigate this belief, approaching the 
matter from the comparatively simple standpoint of the 
butter-fat content as determined by the Gerber test. For 
this purpose samples wore divided into three classes : below 
3*00 per cent, butter-fat, 3*00-4‘00 per cent, butter-fat (both 
inclusive), and those with a fat-content of over 4*00 per cent. 
The table gives a summary of the results. 

.Material was found in the results of clean milk competitions 
extending from 1923-1929. All samples are from mornings’ 
milk received at the laboratory on the morning after pro- 
duction and tested for bacterial count when 27-28 hours old. 
No samples arriving later than that time are included, and 
only a few samples arrived at the laboratory on the same 
day that they were produced. Any such samples were kept 
overnight and tested at the same age as the others. Only 
a few samples gave arrival temperatures of over 60° F. 

In order to put all samples on the same footing it has been 
necessary to tabulate them according to their nominal quarter- 
days and from this the average keeping quality has been 
calculated as true life,‘^ on the assumption that all herds 
start milking at 6 a.m. giving an oflBcial milking time ” of 
6.30 a.m. All herds are not, of course, milked at exactly 
the same time, but the variation is small in the case of the 
morning milking time, and an examination of data indicates 
that the times given represent very fairly the conditions in 
the area concerned. For the comparative purpose that we 
have in view, the differences caused by the use of a fixed 
milking time are not important, but the resultant average 
keeping qualities are, of course, not strictly comparable with 
figures obtained where the actual milking time has been 
recorded in each case. 

In addition to samples from the South-Eastern Province, 
the table includes 1,262 samples, the results of which were 
supplied by Mr. L. J. Meanwell, of the National Institute for 
Research in Dairying. 

Minor variations in the total number of colonies are not 
significant, and while there is a general relationship between 
the total count and the period of sweetness, variations in the 
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TABLE I. — Effect of Fat Content on Keemno Quautv 


Colonies per o.c. 

1 

Under 3 00% 
fat 

3*00-4 

fa 

00% 

Over 4 
fa 

•00% 

Total 

samples 

Av. hr. 
of 

sweet- 

ness 

Total 

samples 

Av. hr. 
of 

sweet- 

ness 

Total 

samples 

Av. hr. 
of 

sweet- 

ness 

0-1,000 . . 

204 

84*7 

436 

84.6 

178 

86*7 

1,000-5,000 

191 

770 

421 

78*4 

163 

78*4 

5,000-10,000 

99 

73-9 

207 

72*5 

72 

70*9 

10,000-30,000 

124 

70-2 

286 

69*4 

116 

67*1 

30,000-60,000 . . 

39 

66*3 

101 

66*0 

49 

66*5 

60,000-100,000 . . 

40 

60*85 

129 

61*2 

57 

60*7 

100,000-200,000 .. 

37 

60*9 

106 

59*2 

38 

56*3 

200,000-600,000 .. 

42 

66*0 

126 

64*9 

44 

52*8 

500,000-760,000 .. 

13 

61*8 

47 

61*6 

16 

48*8 

Over 760,000 

133 

42* 1 

395 

44*9 

106 

44*7 

Totals 

922 


2,253 


827 



V.. 





' 



4,002 


period will occur owing to types of bacteria as opposed to 
numbers. Lastly, it will be obvious that the greater the 
total number of bacteria present the laiger the increase 
required to make a significant difference. For these reasons 
it is usual to collect together the results of all samples of 
approximately the same count arranging thereby “ count 
groups,” which have a small range at the start and increase 
in range as the total count increases. In Table I, ten such 
count groups are made and the range in each case is given. 
In addition to recognizing total count and keeping quality 
the samples were further sub-divided according to their fat 
content. The net result of this treatment is shown in the 
table and also graphically. 

Although the figures extend over a period of six years, the 
totals in some groups are still small, but it seems reasonable 
to assume that if a high butter-fat content in itself had any 
serious effect on the keeping quality of milk, this would be 
refiected in such a table. 

In the particular figures before us, there is a suggestion 
that, while the keeping quality is not affected so long as the 
bacterial content is really low, there is a tendency for the 
samples of fat-content of over 4-00 per cent, to lose in average 
keepii^ quality as the count increases. The loss indicated 
is in the nature of 2-3 hours only, this period not amounting 
to a commercial factor. 
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In laboratory tests, milks are tested for sweetness at 9 a.m. 
and 6 p.m., and, in commercial practice, it is unlikely that a 
chum of milk would remain undisturbed for a longer period. 
The longer milk stands, the more compact the cream layer 
and the better the anaerobic condition in the milk under- 
neath. This may be a factor, but no definite explanation of 
any loss through high butter-fat content is at the moment 
proven. In speaking of “ rich ” milk, the dairyman often 
implies points other than mere fat-content. The term may 
also cover ability to throw a deep cream layer, to give a clear 
demarcation between the cream-layer and the residue, and 
may even include colour. The fat-content has a bearing on 
the first two of these points, but temperature factors are also 
concerned. Breed is a factor in all three cases, though colour 
may be slightly influenced also by diet. 
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Whatever the causes, the figures before us indicate that if 
rich milks are considered in terms of butter-fat content they 
lose little if anything in keeping quality as compared with 
milks of lower fat content. 

^Barkworth, H., “Numerical Interpretation of Keeping Quality,” 
San. Joum., No. 9, Vol. XXXIV, New Series, Apr., 1929, pp. 270-271. 

* Min. of Agric. : Guide to the Conduct of Clean Milk Competitione. 
Miso. Pub. No. 43, Third Erl., 1928. 


A SUCCESSFUL FARM IN EAST SUFFOLK 

A. W- Oldershaw, B.Sc., 

Agricultural Organizer for East Suffolk, 

The following notes on the methods adopted by an East 
Anglian farmer, who has, up to the present, been successful in 
obtaining a small profit from his holding, may be of interest 
to other agriculturists in the very difficult conditions which 
now prevail. 

The farmer in question, who is a farmer’s son, was 
educated at a local secondary school and subsequently took 
a short course of training at an agricultural collegd. In 
1918, he commenced oj)erationB as a tenant farmer some 
four miles from a market town, his holding comprising 
170 acres, 30 being under grass and the rest arable. The 
soil is a good heavy loam containing plenty of lime, the 
geological formation being chalky Boulder Clay. Like the 
generality of upland grass in the dry Eastern Counties, the 
pasturage is not very productive, doubtless on account of the 
low rainfall. Despite treatment with basic slag, it carries 
little stock during a dry season. Indeed, so low is its pro- 
ductivity that it would probably bo impossible to make a 
living from the holding if a large proportion of the land were 
under grass. One-year leys give far better crops of hay than 
the permanent meadows. The arable land is t 3 rpical of the 
district, being well suited for the growth of wheat, barley, 
oats, beans, peas, lucerne, mangolds and sugar beet. 

livestock* — Great importance is attached by this farmer 
to the maintenance of a large head of live stock. Usually, he 
keeps seven working horses and three young horses, all pure- 
bred SuSolks, and he aims at having from one to three foals 
annually. Each year, one of the young horses, at the age of 
two years, is broken in. The cattle usually include 12 to 16 
bullocks, which are fattened during the winter, two cows, 
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which are kept to supply the household with milk, and one 
calf. The pigs number 200, including 20 Large Black sows 
which are crossed with a Large White boar. All the piglings 
are fattened. 

There is a mill on the holding, in which all the com, both 
home-grown and purchased, is ground for the stock. From 
an economic point of view, this arrangement has proved 
more satisfactory than purchasing meal. An oil engine supplies 
the power for the mill, although the farmer considers that it 
could be driven more economically by a tractor. The principal 
foodstuffs used are maize, barley and middlings as carbohy- 
drate foods ; peas, lentils and beans for protein ; and fish 
meal as a source of animal protein and of minerals. No com- 
pound foodstuffs are purchased. A usual fattening ration 
for pigs consists of 65 pc^r cent, maize or barley, 15 per cent, 
middlings, 15 per cent, leguminous com (peas, beans or 
lentils), and 5 per cent, fish meal. On account of the low 
prices ruling last year, nearly all the com produced, other 
than wheat, was used on the farm. In buying foodstuffs, 
manures, seeds and other supphes, a point is made of securing 
the discounts allowed by most firms for cash payments ; it 
is realized that, spread over a year, these total up to a con- 
siderable percentage of the expenditure on these essentials. 

More than 1,000 head of laying hens are kept, chiefly 
Rhode Island Reds and Ijcghoms. The poultry department 
has recently been increased. A considerable number of day- 
old chicks are sold during the season, and incubators having 
a capacity of 2,500 eggs are employed for hatching. Eggs 
for sittings are sold in considerable quantity. Eggs are also 
graded and sold to London customers, any surplus being 
disposed of at a local market. There are 2 colony poultry 
houses with free range, while others are small huts on 
wheels for use with wire pons. They are moved on to the 
stubbles in the autumn. Houses with slatted floors are being 
adopted, each house to hold 60 to 80 hens. Some of the houses 
are home-made, and the others were made locally by a village 
carpenter. One man is employed almost the whole of his time 
with the poultry, a boy helps and the farmer also gives his 
assistance and supervision. The poultry food consists chiefly 
of bran, middlings, maize meal, fish meal, whole wheat and 
cracked maize. 

Recently, a small flock of grass-sheep has been purchased, 
the idea being that they would pick up a good deal that 
went to waste. 
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Arable Land. — The land, as previously stated, is mainly 
heavy, but it can all be ploughed with two horses on a single- 
furrow plough. A tractor is kept, and this is let out on hire 
when not required on the holding. Practically all the stubbles 
are broken up immediately after harvest in dry autumns, 
such as those of 1928 and 1929. In 1929, the tractor was 
kept going during harvest as soon as stubbles were available, 
one man being taken off harvest work and paid harvest wages 
to do the work. The tractor was not used on the binder as 
horses were available and it was considered more valuable 
for work elsewhere. 

By means of autumn cultivation, combined with occasional 
pin or bastard fallows, it is found possible to keep the land 
clean without bare summer fallows. Bastard fallows are made 
after such crops as trefoil, or one-year grass mixtures, or 
after a rather thin plant of red clover which has been cut 
once and is not considered good enough to leave for seed. 
No fixed rotation is follow^ed. Usually, about 30 acres each 
of wheat and barley are grown, wdth JO to 12 acres of sugar- 
beet and 4 acres of mangolds. Beans, peas and various clovers 
are also grown, the clovers being frequentty saved for seed. 
The land is somewhat heavy for sugar-beet, although good 
crops can be grown, but in a wet autumn it is rather difficult 
to get them off. 

Manuring. — Farmyard manure is usually applied for beans 
and mangolds, and for other crops in the rotation when 
convenient. Artificials are used for any crop likely to need 
help. As the land is heavy, the addition of potash as an 
artificial fertilizer for most crops is not considered necessary. 
Superphosphate is generally used as a source of phosphate, 
and nitrate of soda to supply nitrogen. The soda in the latter 
fertilizer is regarded as liberating potash. The only compound 
manure in use is a proprietary mixture obtained from a local 
farmers’ co-operative society for little more than the cost 
of the ingredients purchased separately. As a rule, cereals 
are given 2 to 3 cwt. of superphosphate and 1 cwt. of nitrate 
of soda per acre ; leguminous crops often receive 3 cwt. of 
superphosphate per acre ; and roots are given farmyard 
manure, superphosphate and nitrate of soda. Sugar-beet 
appears to do better if farmyard manure is applied to the 
previous crop. 

Labour* — ^The labour employed is supplied by eight men 
and a boy. No family labour is utilized, apart from assistance 
and supervision in all departments by the farmer himself. 
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It is noteworthy that, on a medium-sized farm of this character, 
the farmer is in touch with all details, and that, except in 
prolonged periods of bad weather, he can generally keep all 
his men at remunerative work. For example, when the 
weather is too wet or frosty for land work, farmyard manure 
may be carted, being heaped if the land is wet, or spread during 
frost. Buildings, gates and posts, machines and appliances 
can be overhauled, and such minor improvements as putting 
in pumps and drains can be undertaken without the assistance 
of skilled tradesmen. 

GenefaUy. — ^The small average profit derived from this 
holding, over a period of 12 years, is probably the result of a 
combination of factors, of which careful and economical 
management is, no doubt, the most important. The land 
has been kept clean and heavily manured, and, in consequence, 
good crops have been obtained. The land is well managed, 
and of a type from which good crops can be expected except, 
perhaps, in particularly wet seasons. When grain prices 
have been low% most of the home production has been con- 
sumed by the large head of live stock kept, and when prices 
improved, the grain has been put on the market. Both pigs 
and poultry have paid fairly well and have taken up much 
of the home-grown grain, saving the necessity of marketing 
it. The bullocks, too, have probably left a small profit, as 
they have provided a market for roots, straw, etc., produced 
on the farm. Sugar-beet has been useful during the past 
few years, and, from time to time, small profits have been 

made from clover seed production. 

««*»#« 

LICENSING OF STALLIONS UNDER THE 
HORSE BREEDING ACT, 1918 

The number of applications for licences for the year ended 
October 31, 1930, was 1,472, or exactly the same as in the 
previous year, but the number of licences issued decreased by 
0 to 1,430. 


Number of StaUiona Licensed in England and Wales 


Service Season 

1924 

1926 

1926 

1927 

1928 

1929 

1930 

Shires 

1,196 

963 

829 

772 

720 

760 

762 

Other heavy horses 

424 

360 

324 

328 

313 

329 

335 

Light horses (in- 








cluding ponies) 

691 

646 

466 

437 

381 

347 

343 


2,210 

1,849 

1,608 

1,637 

1,414 

1,436 

1,430 


Licences were issued in respect of 1,087 heavy stallions, 
a deciease of 2 on the year, but more Suffolks and Fercherons 
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were licensed, the decrease occurring in Shires and Clydesdales. 
Suffolks numbered 139, an increase of 10, and PercWons 42, 
an increase of 1, while Shires declined by 8 to 762 and Clydes- 
dales by 5 to 128. There were, however, this year, more 
licensed stallions of each of the four heavy breeds than in 
the year 1928. 

As regards light stallions, the increase in the number of 
Thoroughbreds which occurred in each of the previous three 
years was continued, this year’s figure of 184 being 18 more 
than in 1929 and 46 more than in 1926. Most of the other 
breeds of light horses showed decreases, Hackneys again 
declining sharply and numbering only 32 against 45 in 1929, 
while Welsh Cobs decreased by 5 to 32. 

The Horse Breeding Act has now been in force since 1920, 
and a comparison of the numbers of stallions of different 
breeds licensed in 1930 with those of that year is of interest. 

Number of Stallions Lic:bnsbd in England and Wales in 1920 

AND 1930. 


Breed or Type 

Number Licensed 

Percentage 


1920 

1930 

Reduction 

Heavy — 



Per cent. 

Shire 

2,430 

752 

69* 1 

Clydesdale . . 

296 

128 

56-8 

Suffolk 

197 

139 

29-4 

Percheron . . 

42 

42 

— 

Other Heavy Horses 

54 

26 

51-9 

Total Heavy Horses 

3,019 

1,087 

640 

Light — 




Thoroughbred 

185 

184 

0-5 

Hackney 

243 

32 

86*8 

Welsh Cob 

89 

32 

640 

Other Light Horses and Ponies . . 

213 

95 

55-4 

Total of Light Horses and 




Ponies 

730 

343 

53*0 

Grand Total 

3,749 

1,430 

61*9 


The total number of licensed stallions has declined in the 
10 years by 62 per cent., the decrease being relatively sharper 
in heavy than in light stallions. Among heavy stallions the 
greatest percentage reduction is in Shires, while the number 
of Percherons has been maintained. Thoroughbreds show 
practically no change in the 10 years, but the decrease in 
Hackneys is exceptionally heavy, being nearly 87 per cent. 

Licences were refused by the Ministry in respect of 42 
applications for the 1930 season, an increase of 6 as compared 
with the previous season, but appeals against refusals were 
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lodged in only 5 cases against 12 in 1929. Of the 5 appeals 
3 were successful. The breeds of the stallions rejected and 
the reasons for their rejection are given in the next table. 


Numbbb or Applications fob Licences not Geanted and Gbounds 
OP Refusal, 1930. 


Bbkbd 

Number 

Refused 

Percentage 

Refused 

Disease 

•43 

'§ 

O 

Roaring 

Whistling 

Ringbone 

Sidebone 

Shivering 

Stringholt 

Defective 

Genital 

Organs 

Pbdigbbe — 


/o 









Sliire . . 

24 

3-3 

3 

6t 

6 

2 


2 

— 

— 

Suffolk 

« 

4-2 

1 


i§ 

1 

2 

— 

1 

— 

Clydesdale . . 

1 

0-8 

— 

— 


— 

1 

— 

— 

— 

Percheron 

2 

4-5 

— 

— 

1 

1 

— 

— 



— 

Hackney 

1 

3-6 



— 

— 

— 

— 

1 

— 

Thoroughbred 

3* * * § 

1-6 

— 

— 

— 

— 

— 

— 

1 

1 

Non-Pedioree— 











Heavy 

4 

4-8 

— 


— 

2 

1 

— 

1 

— 

Pony and (^ob 

1 

10-0 

1 

— 

— 

— 

— 

— 

— 

— 

Totai«s 

42 

2 9 

5 

6 

8 

6 

9 

2 

4 

1 


* A licence was also refused in respect of a Thoroughbred stallion 
that hekd been “ tubed ” and could not, therefore, be examined for its 
wind. 

t 1 also affected with Shivering. 

t 1 also affected with Ringbone. 

§ Also affected with Shivering. 

The number of infringements of the Act reported during 
the season was the same as in the previous year, viz., 14. 
Three unlicensed stallions were found travelling for service, 
and two unlicensed stallions were reported as being exhibited 
on premises not in the occupation of the owmers with a view 
to use for service. In four of these cases proceedings 
were taken by the police and convictions were obtained in 
three cases, while the fourth was dismissed under the First 
Offenders Act. Nine stalh'ons, though licensed, were found 
to be travelling for service unaccompanied by the licences. 

Stallion owners in possession of licences for the year ended 
October 31, 1930, are reminded that these licences expired on 
that date, and should have been returned to the Ministry. 
Applications for licences for the service season November 1, 
1930, to OctobOT 31, 1931, should be made as early as possible 
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on forms which may be obtained from the Secretary, Ministry 
of Agriculture and Fisheries, 10, Whitehall Place, London, 
S.W. 1. 


NtTMBEB of AfFUOATIONS fob LiOENOBS Ain> NmiBBB OF LlOBNOIiS 
Gbanted and Refused in EnqIiAnd and Wamm, 1930. 


Bbeed OB 
Type 

Pedigree 
( i.e., Stallions 
entered or 
accepted for 
entry in the 
recognized Stud 
Book of their 
Breed) 

Non-Pedigree 
{i.e.. Stallions 
not entered or 
accepted for 
entry in a 
recognized 
Stud Book) 

Totals of 
EAOH Breed 
AND Type ^ 
(Pedigree and 
non-Pedigree) 


Applications 

1 

13 


Applications 

Licensed 

Refused 

Applications 

Licensed 

Refused 

Heavy — 










Shire 


lilil 

24 

48 

46 

2 

778 


26 

Clydesdale . 

123 

122 

1 

6 

6 

— 



1 

Suffolk . . 

143 

137 

6 

3 

2 

1 

146 

139 

7 

Perohoron . . 

44 

42 

2 

— 

— 

— 

44 

42 

2 

Others 

— 

— 

— 

27 

26 

1 

27 

26 

1 

lilOHT — 










Hackney . . 

28 

27 

1 



— 

33 

32 

1 

Thorough- 










bred 


183 

3 

1 

1 


187 

184 

3 

Arab 

11 

11 

— - 



— 

13 

13 

— 

Cleveland 










Bay 

3 

3 

— 



— 

3 

3 

— 

Welsh 










Roadster 

1 

1 

— 

3 


— 

4 

4 

— 

Hunter 

2 

2 

— 

1 

1 

— 

3 

3 

— 

Yorkshire 










Coach . . 

2 

2 

— 

— 

— 

— 

2 

2 

— 

Others 

— 



— 

6 

5 

— 

6 

5 

— 

Pony and 





■ 





Cob — 





■ 





Welsh 

14 

14 

— 

— 

^9 

— 

14 

14 

— 

Fell 

14 

14 

— 

— 


— 

14 

14 

— 

Dales 

12 

12 

— 

2 

2 

— 

14 

14 

— 

Polo and 










Riding . . 

11 

11 

■9 

1 

B 

1 

12 

11 

1 

Shetland . * 

7 





— 

7 

7 

— 

Highland . . 

2 


Is 


B 

— 

2 

2 

— 

Welsh cob . . 

28 

28 


■1 

■1 

— 

32 

32 

— 

Others 

— 

— 

— 

3 

3 

— 

3 

3 

— 

Totals . . 

1»361 

1,324 

37 

111 

106 

5 

1,472 

1,480 

42 
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MARKETING NOTES 

National Mark Eggs. — During the past few weeks, the 
seasonal decline in egg production has had the effect of reducing 
the quantities of National Mark eggs on the market, with a 
resultant hardening of prices. In most districts, the demand for 
National Mark consignments, which has now become a per- 
manent feature of the trade, has far exceeded the supply. It is 
evident that quality, in conjunction with publicity, is reacting 
favourably on prices ; National Mark “ Standards now show 
a price margin of as much as from 6s, to Is, per 120 over the 
best imported eggs of comparable weight. This is the climax 
of a period beginning early last spring, in which, except for a 
brief interval late in August, National Mark eggs have steadily 
improved their relative position on the market. 

It is important to remem>)er that National Mark prices have 
also helped to lift the price level of ungraded eggs, so much so 
that, while producers liave benefited, it has been difficult for 
authorized packers to obtain supplies that can be packed and 
sold under the Mark and at the same time give them a reason- 
able return for the services they are required to jxjrform. 

The progress of authorized packuig stations during the past 
sf'ason is a matter of interest. It was not unexpected that some 
of the stations which, for various reasons — e,g., severe local 
comj)etition for supplies or lack of enterprise or of efficient 
management, etc . — have suffered financial loss on their work- 
ing, should have withdravii from the scheme. Others have been 
awaiting some statutory measure requiring the sale of eggs on 
the basis of weight or of statutory grade. Nevertheless, there 
are a numlx)r of stations that show a very encouraging increase 
in output ; reference may be made to one of the producers' 
co-operative stations that was formed for the purpose of 
working the National Mark Scheme, and has this year (i.e., up 
to September 30) practically doubled its output, packing 
approximately 95 per cent, of it under National Mark labels. 
Such a development at one centre illustrates the potentialities 
in the National Mark Scheme when efficiently and energetically 
applied. 

A further pointer to the growing importance of the Scheme 
is to be fomid in the fact that three competition classes for 
National Mark eggs were this year, for the first time, instituted 
in connexion with the Dairy Show held at the Royal Agri- 
cultural Hall, London, from October 21 to 24. It is hoped to 
publish a report upon these competition classes in the next 
issue of this Journal. 


3a 
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National Mark Beef. — The number of sides (including 
quarters and pieces in terms of sides) of beef graded and 
marked with the National Mark for the five weeks ended 
October 25 was as follows : — 


Week elided 

Select 

Prime 

Good 

Toted 




London 



September 27 

682 

1,023 

20 

1,726 

October 

4 

749 

1,149 

20 

1,918 

>» 

11 

706 

1,009 

42 

1,767 

>> 

18 

759 

1,006 

30 

1,71^6 



Birkenhead* 



September 

27 

114 

542 

1 

657 

October 

4 

202 

387 

7 

596 

»» 

11 

14) 

540 

6 

687 

j j 

18 

211 

479 

4 

694 



Scotland* 



September 27 

. . 1,741 

598 

— 

2,339 

October 

4 

. . 1,872 

760 


2,632 


11 

. . 1,580 

742 

— 

2,322 


18 

. . 1,320 

688 

— 

2,008 



Total London Supptjes (All Sources) 


September 27 

. . 2,537 

2,163 

21 

4,721 

October 

4 

. . 2,823 

2,296 

27 

5,146 

>1 

11 

. . 3,427 

2,291 

48 

4,766 


18 

. . 2,290 

2,173 

34 

4,497 



Birmingham 



September 27 

22 

147 

15 

184 

October 

4 

34 

198 

19 

251 


11 

69 

289 

13 

371 

»> 

18 

51 

265 

42 

358 


* Sides consigned to London. 

There was a steady demand for National Mark beef from 
London retailers during September. 

During September, also, one or two more truck-loads of 
cattle were sent direct from farms to the Islington Abattoir, 
for sale on the basis of dead-weight and National Mark grades. 
The proportions of live weight to dead weight of these grass-fed 
cattle are of some interest. One truck-load of eight Welsh 
Blacks weighed 681 •? stones (14 lb.) live weight, and 704’2 
stones (8 lb.) dead weight, thus showing an average “ gain ” of 
about 3 stones ; a second consignment weighed 638 stones 
live and 663*5 stones dead. It has to be remembered that the 
cattle are weighed alive at Islington after a journey, when they 
are bound to weigh less than they would have weighed on the 
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farm. An average gain ” of 3 stones must, however, be 
regarded as satisfactory for this class of cattle. The majority 
of them were graded “ Prime.” It is hoped that more farmers 
will take advantage of this system of sale. Dead- weight 
quotations for cattle under the direct consignment scheme can 
always be arranged by the Ministry for intending consignors. 

In Birmhigham, as the figures show, the National Mark 
beef scheme has been steadily recovering from the local 
difficulties created by the wholesale meat salesmen at the end 
of May. A largely increased number of meat shops are now 
regularly selling National Mark beef. 

Report of the Inter-Departmental Committee on the National 
Mark Beef Scheme. — ^A report of great interest to farmers has 
been presented by the Inter-Departmental Committee which 
was appointed in April last by the Minister of Agriculture and 
Fisheries and the Secretary of State for Scotland to review the 
progress made by the English and Scottish scheme for grading 
and marking beef. 

In the (-ommittee's o})inion, the exjxjnse that has already 
been incurred on the scheme has been more than justified. 
In London, where the scheme has had a fair trial, the Committee 
shows that it was accompanied by a marked increase in the 
supplies of high-quality Scotch beef bought at Smithfield 
Market. Whereas in the months of December to May, 1928-29, 
the tonnage of Scotch beef at Smithfield was 7,250 (approxi- 
mately valued at £650,000), in December to May, 1929-30, 
the corresponding tonnage was 8,758 (valued at £812,000). 
In the case of home-killed (English and Irish) beef, there was 
no actual increase in the quantities, but the value of the supplies 
rose by £55,000. An analysis of the grading of the London area 
reveals the fact that the scheme has caused a notable increase 
in the general level of quality. Thus, in Octol)er, 1929, there 
were 533 Select,” 3,754 “ IMme ” and 1,878 '' Good ” sides 
graded at Smithfield. The proportions of the various grades had 
changed to a marked extent by the spring of 1 930. The figures 
for May were 2,248 “ Select,” 4,606 “ Prime ” and 315 “ Good.” 
Other tables in the report indicate the steadying influence of the 
National Mark scheme on wholesale prices, and the improve- 
ment in the price of English “ Select ” during the i)eriod of the 
scheme’s operation. These figures are distinctly encouraging. 

The Committee accordingly recommends that the existing 
schemes should be continued on the present experimental 
|)asis in London (including supplies from north-east Scotland 
and from Birkenhead) and in Birmingham up till October 31, 

3g 2 
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1931, and should be extended on the same basis for twelve 
months to the Leeds area and an area m South Wales, and to 
Edinburgh and Glasgow. The Manchester area should be con- 
sidered for extension when a start has been made in the new 
areas. Further expansion depends, in the Committee's view, 
largely on the development of centralized slaughtering in the 
large towns. 

Both the National Farmers' Union of England and Wales 
and the National Farmers' Union of Scotland gave evidence 
in support of the scheme, and stated that the beef-producing 
farmers were anxious that the scheme should be pushed 
forward. 

No change is suggested in the existing grades — Select," 
‘‘ Prime " and Good " — although the Committee recog- 
nizes that when the scheme is extended to the Manchester 
area some modification as regards finish may be necessary to 
meet variations in demand. The advantages of the scheme in 
bringing the farmer into closer touch with the demands of the 
market are stressed. 

The Committee approves the methods of publicity adopted 
by the Departments concerned, but considers that the volume 
of publicity has been inadequate and that, with the extension 
of the scheme, more preliminary and sustained advertisement 
should bo given to it. In this connexion, the Committee remarks 
that, apart from State-aided publicity, home beef -producers, 
if they will organize comprehensively for the purpose, have been 
given, in the grading and marking scheme, a new and great 
opportunity to advertise their goods effectively. 

Where, as in Birmingham, the support of the scheme by 
distributors cannot be relied on, the Committee considers 
that it would be feasible to make grading and marking com- 
pulsory in the consuming area concerned, and that as part of 
a compulsory scheme provision should be made for the pay- 
ment by traders for the grading service. 

The cost of grading has varied considerably since the start 
of the scheme in different areas. This was inevitable in view 
of the varying conditions met with. It is estimated, however, 
that in a provincial centre when the scheme is in full operation, 
the cost should not exceed fid. to 8d. per side of beef. When the 
scheme has proved its value to producers and distributors, 
the whole or a substantial proportion of the expense should, in 
the Committee's view, be borne by the product. 

Various other matters bearing on the National Mark scheme 
are discussed in the report. In particular, the Committee regards 
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as of considerable importance the experiments in fat-cattle 
marketing, on a carcass-grade and dead -weight basis, which have 
been carried on in London in connexion with the scheme, with 
the object of testing the advantages of sending stock direct 
from the farm to the abattoir and reducing intermediate 
charges. The suggestion is made that the Ministry, in con- 
jimction with producers and distributors, should at a later 
stage consider the question of combining a scheme of insur- 
ance with this extension of the grading and marking service 
and charging an inclusive fee. The Committoo points out that 
the greatest contribution which the farming commmiity can 
make towards the success of the scheme is the improvement 
of the general average quality of British cattle, in particular 
by the elimination of the scrub bull. 

Some representatives of the trade suggested that imported 
beef should be marked to indicate the country of origin. On 
this point, the Committee observes that such a measure, while 
militating against the sale of imported beef as English (and 
responsible representatives in the trade admitted that this was 
unfortunately a common practice), would make the National 
Mark beef scheme oven more necessarj^ than it is at present as 
a means of distinguishing between the superior and the inferior 
qualities of the home product. 

The report,* wliich is unanimous and published as a Com- 
mand Pajier, is signed by the tluee members of the Committee, 
Lord Henry Cavendish Beiitinck, Mr. George Dallas, M.P., 
and Sir Archibald Sinclair, Bart, M.P. 

National Mark Apples and Pears. — Applications for enrol- 
ment under the National Mark apple and pear scheme continue 
to be received and are indicative of the good progress that is 
being made. The demand for National Mark fruit exceeds the 
supply, and the high prices now being realized for it in the whole- 
sale markets contrast sharply w^ith the quotations for ungraded 
and imported fruits. 

National Mark Tomatoes and Cucumbers —As a result of 
the quality guarantee afforded by the National Mark, coupled 
with the publicity which has been conducted by the Ministry, 
National Mark tomatoes and cucumbers have been in very 
large demand during the past season ; in some cases, the 
demand has exceeded the supply, even at the peak of the 
season — ^in July. In spite of heavy importations, National Mark 
prices have been consistently good. 

* Cmd. 3648/1930, to bo obtained, price 9d. net, from His Majesty’s 
Stationery Office, Adastral House, Kingsway, London, W.C.2, or 
through any book^Uer. 
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Natioxml Mark Canned Fruit, Peas and Beans —The demand 
for National Mark canned fruit, peas and beans continues 
to be very strong. Many of the leading authorized canners are 
cariying out big advertising campaigns, in which preference is 
given to National Mark goods. Extensive sampling of the out- 
put of authorized canners has shown that a high standard of 
excellence has been maintained, while reports from the Fruit 
and Vegetable Research Station, Campden, where the samples 
are examined, have revealed close conformity with the points 
of quality defined in the statutory grade definitions for the 
various products. 

A recent issue of Grocery contained a comment on the 
increasing popularity of English canned fruits — attributing this 
mainly to improvements in grading and general quality — as 
a result of which there has been less demand for Californian 
supplies. 

National Mark Wheat Flour. — The results of the bread- 
bakmg competitions in connexion with the Bakers’ and 
Confectioners’ Exhibition, held at the Agricultural Hall in 
September, amply demonstrated the fact that National Mark 
all-English (Yeoman) flour will make brt>ad that compares 
favourably with bread made from ordinary baker’s flour. 
The competitions included two classes for bread made from 
National Mark wheat flour, one being for commercial milk 
loaves, for which three prizes were given by the Ministry. 
This class attracted 29 entries, which was about the average 
number of entries for all the milk-loaf classes. The other class 
was for plain commercial bread made from National Mark 
flour, the prizes being given by the National Farmers’ Union 
and the Ministry. There were 89 entries in this class, this 
number being exceeded only by the Championship class in 
private competitions. Some excellent loaves were shown in 
both classes, and the judges commented very favourably on 
the high standard of quality attained by the entries as a 
whole. 

Further reports have been received regarding the increased 
demand for National Mark flour in some localities. A prominent 
firm of grocers in Manchester with a large trade in flour reports 
that National Mark flour now comprises 13^ per cent, of its 
total turnover of flour. The firm sells mainly all-English 
(Plain) ; most customers use this flour for the home baking of 
bread, and it is noteworthy that up to the present they have been 
thoroughly satisfied with the results obteined. An authorized 
miller has sufficient confidence in the scheme to have placed an 
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order with his printer for 250,000 bags, specially designed for 
the trade in National Mark flour. This miller was among the 
first to apply for authorization in the scheme, and his experience 
during the first year’s working has induced him to instal 
expensive new plant for packing National Mark flour in small 
bags. 

National Mark Cider. — The Minister has made Regulations, 
entitled the “ Agricultural Produce (Grading and Marking) 
(Cider) Regulations, 1930,” prescribing grade designations 
and grade designation marks for cider. 

The Regulations,* which prescribe two grade designations 
indicating the quality of cider made from apples and pears 
growm in England and Wales, will come into operation on 
November 10. 

Publicity for National Mark Produce.— National Mark Weeks 
have been held at Southampton (October 4 to 11) and Llanelly 
(October 7 to 1(5), concurrently with the Southampton In- 
dustries and Trades Fair and the South Wales Grocery and 
Allied Trades Exhibition, respectively, at both of which an 
exhibition of National Mark products \vas staged by the 
Ministry. The tinplate industry of South Wales is closely 
interested in th(‘ coiitinucHl expansion of the home fruit-caiming 
industry, and National Mark cannc'd fruit and canned peas 
and bc'.ans figured prominently in the Llanelly National Mark 
Week, Advertising in connexion with this Week covered a 
number of other towns in the district, including Swansea, 
whore members of the local Grocers’ Association made s[>ecial 
displays of National Mark produce. 

Wherever possible, shop wdndow display competitions, for 
whi(;h the Ministry offers prizes, are organized in connexion 
with National Mark Weeks. Such a competition was held at 
Bradford during the Special Week in that town, September 24 
to October 4 — reference to which was made in the October 
issue of this Joitrnal — and a photograph of one of tlie w inning 
displays is here reproduced. 

The advertisements of National Mark beef. National Mark 
canned fruit, National Mark canned peas and National Mark 
malt extract with cod-liver oil, which are being shown on 
London omnibuses for several weeks, are attracting much 
attention. Photographs of tw’o of these advertisements are 
reproduced here. Since this advertising campaign in London 

* Copies of the Regulations may bo obtained from H.M. Stationery 
Offloe, Adastral House, Kingsway, London, W.C. 2., ])rice Id. net, 
postage extra. • 
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commenced, considerable quantities of National Mark shop 
display material have been asked for by, and supplied to, 
large London stores and shops, particularly in connexion with 
special displays of home and other Empire goods arranged to 
coincide with the Imperial Conference. 

Arrangements have been made with the Empire Marketing 
Board for special lectures on the National Mark to be included 
in the Board’s list of lectures available to Women’s Institutes 
and kindred organizations, by means of which it is hoped to 
foster the interest of w^omen of the countryside in the National 
Mark scheme. 

Displays of Home Produce. — In addition to the National Mark 
exhibits staged at the Southampton Industries and Trades 
Fair and the South Wales Grocery Exhibition at Llanelly 
during the National Mark Weeks referred to above, a display 
of home produce was staged in the Empire Marketing Board 
section at the Imj)erial Fruit Show, I^icester, October 24 to 
November 1. 

Marketing Demonstrations. — Demonstrations in improved 
methods of marketing agricultural produce were given during 
October at : — 

Lond(ui Dairy Show, October 21 to 24 (Bacon and 
Agricultural Hall. Cheese). 

Imperial Fruit Show, Octobc^r 24 to November 1 (Fruit). 
Leicester. 

Preston Cheese Fair. October 28 (Cheese). 

Demonstrations will be given during November as foUow^s : — 

Stoke-on-Trent Fat- November 26 to 27 (Pigs and 
Stock Show. Bacon). 

Birmingham Fat- November 29 to December 4 
Stock Show. (Beef). 

Nantwich Cheese Fair November 6 (Cheese). 

Chester Cheese Fair November 12 (Cheese). 

Whitchurch Cheese November 18 and 19 (Cheese). 
Pair. 

The Popularity of National Mark Produce.— The following 
is an extract from the notes of the Secretary of the Retail 
Fruiterers’ & Florists’ Association, Ltd., published in the 
Fruity Flower and Vegetable Trades^ Journal of September 
20, 1930 

Although I have always been convinced that when the National 
Mark scheme haa been more firmly established it would find 
favour in the eyes of the public, I must express astonishment at 
the hold it already has amongst consumers in many districts. 

Jn the course of a number of interviews with retailers I have 





Foil Xation'al Mark i’uoDi*-!' 


To face iKtge fe2<>. 









1930.] 


MARKBTma Notes. 


821 


gathered that in the more residential districts, chiefly the newly- 
dovolopod estates, considerable interest has been shown in the 
scheme. Many retailers reported that they had experienced a 
consistent demand for National Mark cucumbers and tomatoes, 
and apples and pears in season, whilst strawberries heyd also been 
keenly sought, but great difficulty had been foimd in obtaining 
sufficient supplies on the markets. 

Although of recent birth, the National Mark canned fruit 
scheme seems to liave gained considerable ground. Indeed, in one 
particular shop where considerable stocks of a certain brand were 
hel<l, part of which bore National Mark labels, and part devoid of 
the emblem, the trader asserted that the public regard^ the cans 
without labels with su8])icion, and showed a marked preference 
for those cans with the National Mark attached. 

Recipe for Bread made from National Mark Flour.* *— The 

following instructions for baking home-made, all-English 
bread have been supplied by the Director of the National 
Bakery School, Lojidon : — 

PLAIN LOAF 

of ALL-^ENOLISH YEOMAN Flour. 

1 oz. Salt. 1 oz. Yeast {Distillers^ compressed). 

1 oz. Lard. 

1-J pints of water about 104® Fahr. 

Take two basins and in each place 1 gill of the water at 104° Fahr. 
In i>ne, dissolve the salt, and in the other break down the yeast. Now 
placjo the flour, into which tlio lard has been rubbed, in a bowl of 
suitable size and hollow it out in the centre. Into this hollow place 1 pint 
of the water together with the liquor from the basins. Mix together the 
flour and water by lifting them until all the flour is wetted. Then knead 
the mass \mtil a clear piece of <iough is obtained. In the case of some 
flours, it may be necassary, at this stage, to add anything up to an 
extra half gill of water at the same temperature, in order to incorporate 
all the dry flour in the dough. This however, is generally unnecessary. 

The finished dough should be of a nice, medium consistency, and the 
temperature of it should be 82° Fahr. The dough should now be covered 
witli a cloth and set in a warm place free from draughts. If the fireside 
is used, special care will be needed to prevent draughts. 

At the end of 1 hour, place the dough on the table and knock it 
together thoroughly. Replace it in the Imsin and leave it for IJ hours, 
at the end of which time it should be scaled off at 2 lb. 4 oz. for a 2-lb. 
loaf, or 1 lb. 3 oz. for a 1-lb size. After the loaf has been rounded and 
shaped, place in a greased tin and leave it to rise in a warm place for 

45 minutes. At the end of this time, bake in a hot oven, for from 

46 to 60 minutes, according to the temperature. The best results will be 

obtained with an oven temperature of 460° Fahr. 


MILK LOAF 

In making a milk Loaf, the above recipe should be followed, 
except that fresh mUk should be used instead of water. 

N.B. — ^It is sometimes the custom to add sugar, but this is not 
necessary. In milk bread, } oz. could be used. 

* Copies of a leaflet (Marketing Leaflet 12d) containing^ this ireoipe 
may be obtained, post free, on application to the Ministry, 




822 


Marketing Notes. 


[Nov., 


Harketiiig of Cheese in England and Wales. — The dairy 
industry is one of the most important sections of home agri- 
culture, and in these days, when the production of milk greatly 
exceeds the needs of the liquid-milk market, a prosperous 
cheese industry is of vital importance to all dairy farmers, 
whether they themselves produce cheese or not. In view, 
therefore, of the important part played by efficient marketing 
in successful agricultural production, the latest addition to 
the Ministry’s Economic Series of Reports (the Orange Books)* 
will be welcomed by all concerned. This Report is based on a 
comprehensive investigation of the methods of marketing 
cheese in this and other countries, which has been carried out 
by the Ministry with the aid of funds provided by the Empire 
Marketing Board. 

The Report draws attention to the fact that 75 per cent, 
of the cheese supplies of this country are imported. It also 
indicates that, of home-produced supplies, about 75 per cent, 
is made on farms. In view of these facts, one of the most 
important conclusions arrived at is that British farm-made 
cheese, though in many cases greatly superior in quality to 
the imported product (largely factory-made), lacks, on the 
whole, the uniformity which is characteristic of much of the 
cheese supplied by our overseas competitors ; while the 
position that the factory industry at present occupies as 
virtually subsidiary to the liquid-milk distributive trade 
makes it difficult for English factories to turn out consistently 
a product of quality even equal to that of imported Cheddar. 

The Report emphasizes the importance of the cheese- 
grading schemes in operation in a number of exporting 
countries — several being described in detail — in securing the 
degree of standardization which, together with cheapness, is 
largely responsible for the capture of the market in the main 
consuming centres by the imported product. With the object 
of enabling the buyer to obtain supplies of home-produced 
cheese of reliable quality and, it is hoped, stimulating a higher 
level of production, the application of the National Mark to 
both farm and factory-made cheese is suggested, and a pro- 
posed solution of the none-too-easy technical problem of 
applying the Mark is put forward. The essential features of 
the proposed scheme are the application by producers of a 
mark guarant eeing fat-c on tent a nd identifying the maker, 

* Report on the Marketing of Dairy Produce in England and Walea^ 
Part J— Cheese. Ministry of Agriculture and Fisheries, Economic 
Series No, 22. Published by H.M. Stationery Office. Price 6d. net. 
(Post free, 9d.) 
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and the subsequent application, just previous to the sale of 
the cheese to the retailer, of the National Mark to cheese that 
already bears the producer’s guarantee mark ” and attains 
to a required standard of excellence in respect of quality as a 
whole. The performance of the operation in two stages is made 
necessary by the change in quality to which cheese is subject 
during the period of storage. 

As the Report points out, the operation of such a standardi- 
zation scheme would render almost inevitable the organization 
of the large numbers of cheese-makers in this country, on a 
variety basis, for the purpose of controlling the issue and 
application of cheese marks, on lines similar to those followed 
in the Netherlands system of cheese quality control. The 
germs of such an organization exist in the two English cheese- 
makers’ federations — The Cheshire Cheese Federation and the 
English Cheddar Cheesemakers’ Federation. Such control- 
organizations might eventually carry out additional functions, 
such as publicity, for the particular variety with which they 
may be concerned. Examples indicating what is being accom- 
plished by cheese-makers’ organizations abroad are quoted 
in the Report. 

The future of the cheese industry in this country is difficult 
to forecast. The Rcqjoit draws attention to the fact that farm- 
made cheese to a large extent supplies a specialist market, 
the demand of the masses of the population for a low-priced 
article being more easily met by factory cheese, which lends 
itself to mass production and “ routine marketing.” The 
Report foresees that, if the increase in milk production con- 
tinues, there is the possibility of the extension of single- 
purpose factory choesc-making of the type which had com- 
menced to develop in this country in the latter half of last 
century in response to the influx of imported factory cheese, 
but the growth of which was checked by the expansion of the 
fluid milk market. The advantages of the siiigle-purfK:)se 
factory lie not only in the higher quality of the product, but 
also in the more efficient utilization of the by-product — whey. 
It is certain, however, that the organization of the cheese 
industry in the future will not be solely determined by the 
needs of the industry itself. As the Report concludes, “ the 
bearing of the cheese industry on the dairy industry as a whole 
— its function as a balancer of supply and demand in the fluid 
milk market — connects it with still wider problems which 
again depend for solution on the creation of some compre- 
hensive organization of milk producers generally.” 




824 


Novembke on the Fabm. 


[Nov., 


NOVEMBER ON THE FARM 

WitutAM Lawson, M.B.E,, N.D.A., N.D.D., 
Director of Agriculture for West Sussex. 

IblihdFidds. — Sowing of wheat, especially on the colder types 
of soils, if not already done, should be completed as early as 
possible ; such soils give few opportunities later in the season 
or early enough in spring to ensure satisfactory results. Soils 
of a lighter character and at a low elevation can be sown with 
wheat much later and still give a fair chance of success. In the 
southern counties a good deal of wheat is sown after the removal 
of mangolds or sugar-beet, and a good practice is to plough and 
furrow-press the land, sow the wheat and cover in with the 
harrows aU on the same day. The large farm with multiple 
teams has a considerable advantage over the small one-team 
farm for work of this nature. Little Joss wheat has a good 
reputation for late sowing, and owing to the lateness of the 
season the quantity of seed should be more bberal. 

The lifting of mangolds should be completed as early as 
possible, and the labour released from this work can be diverted 
to other seasonable work. 

Hedges . — ^The maintenance of the hedges can now be attended 
to. Live fences have many advantages and do much to beautify 
the landscape. They are, however, expensive to maintain, and 
if allowed to get out of order become useless as a fence and not 
infrequently become a harbour for vermin. Hedges require 
attention at least once a year ; neglect means deterioration and 
increased expenditure at a later period if the fence is to remain 
useful. On reasonably well-cultivated arable land the hedges 
do get annual attention, but on pasture land it is too frequent 
to find accumulations of neglect, and thorns and brambles 
spreading from the fence and encroaching on the fields. 

Ditches . — ^Ncrless important is the maintenance of ditches. 
Drainage is the foundation of all successful cultivation both on 
arable and grass land. A survey of any agricultural district 
will indicate the immense amount of thought, skill and labour 
which has been expended in days gone by in laying out fields, 
planting hedges and cutting ditches. It is seldom that these 
can be much improved upon from the point of view of efficiency, 
though in many cases the fields are too small for economic 
large-scale cultivation. Neglect to maintain ditches in an 
efficient state leads to gradual deterioration of the land, a 
condition that is not rapidly rectified when the condition 
of the ditch is restored to an efficient state. Another feature 
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of neglected ditches that take the water from pipe drains is the 
silting over of the outlets. In few cases are the drains pro- 
perly charted, and it is a real grievance with many a farmer 
who is taking over a new farm that there is nothing to indicate 
where the outlets are, or even whether the land is pipe-drained or 
not. It is not uncommon for farmers to continue making 
fresh discoveries in this direction many years after their 
occupation of a farm commenced. Very few ditches have been 
made unnecessarily, and there is every reason for keeping them 
in order and now is a good time to do the work. 

With the Stock. — ^This month is the beginning of a severe 
and trying period for live stock of all kinds. The days are short 
and the weather cold and windy. The remnant of the autumn 
grass may tempt farmers to rely too much on what is now rather 
indifferent food for other than purely maintenance j)urposes. 
Where cattle are wintered out the situation should be of a 
sheltered character and the ground reasonably dry. A fair 
range is better than a too-confined space, but where small 
fields only are available the stock should be frequently changed 
round. Supplementary feeding may vary from a supply of 
hay or straw to a fairly complete ration with roots and cakes or 
meals. The amount and kind of food will vary very much 
with the class of cattle and the circumstances, but the method of 
giving the supplementary food can make a difference to its 
usefulness. A very practical and shrewd farmer who makes a 
success of his business, but does not write notes, considers 
that his success in outwintering cattle is due to giving the 
supplementary food regularly at the same time each day, and 
that time always early in the day, so that the cattle will not 
waste time waiting for the arrival of the food ; and w'hen it 
was finished they had time to range, and select for themselves a 
suitable sheltered spot to spend the night. Grass sheep with 
adequate scope have less need for supplementary food than 
cattle ; indeed, the hardy mountain breeds on the poorest of 
fare seldom get supplementary food except during a heavy or 
protracted snowstorm. The same sheep under lowland condi- 
tions and in more or less confined situations will require 
supplementary food according to the extent of the limitation 
of their grazing. Now that grass sheep are increasing on the 
lowland areas, in many cases in the hands of men who are not 
used to them, it should be noted that grass sheep require some 
attention and that in shepherding grass sheep there is an art no 
less important than with folded sheep. There is some difference 
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of opinion as to whether the grazing should be in fields and the 
sheep changed round frequently or over the entire available 
range at one time. The former is preferred by many, but a good 
number arc very successful with the latter method. Where the 
one-range method is adopted care should be taken that the 
whole range is more or less used. 

The dairy cow now comes under full winter conditions. 
Feeding and management are more completely under control in 
winter than during summer. The main variable factor is the 
quality of the bulky foods such as hay and straw. Most farmers 
recognize the value of good fodder, but the actual extent of the 
damage that can b(i done by inferior material is not always 
appreciated. The amount of good hay that can be used is 
considerable, but where inferior hay is used it should be limited 
in amount and a more bulky conceuti*ated ration given. The 
general management of the dairy cow is no less important than 
its food. 

In very many easels, especially where the milk has to be 
delivered twice a day, the intervals between the milkings arc 
very uneven. The nearer in equality tlu^ intervals are, the better 
the results, whether the total number of milkings is two or 
three jjer day. Not infrequently the intervals may be some- 
thing like 9 hours between the morning and afternoon milkings 
and 15 hours between the aftenioon and morning. In such 
circumstances, the morning's milk is larger in quantity but 
poorer in quality than the afternoon milk, but the quantity is 
not proportionately greater having regard to the number of 
hours since the previous milking. Milking at intervals of twelve 
hours would be an ideal, and was at one time a regular feature, 
especially on cheese-making farms. Ideals are not always 
economic possibilities, but it would be of interest to know 
exactly how close to uniform the intervals could be made 
economic at present cost of labour. “ Three times milking ’’ 
requires more labour, and the advantage over two milkings 
where the intervals are uneven is considerable, but except for 
really heavy-milking cows it is doubtful how far it would be 
justified over twice milking at even intervals. Uneven milking 
intervals have another disadvantage in that the bulk of the 
feeding is given also in the shorter interval, although the first 
and last feed respectively may be given before the morning 
milking and after the evening milking. Cows are fortunately 
somewhat adaptable in their feeding requirements as regards 
the number of times they are fed. Super cows which require 
large amounts of concentrated food to meet their daily require- 
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meats would need to have it distributed over a greater length 
of time than is necessary for the average cow. Whatever the 
number of times of feeding or milking may be it is most 
important to feed with strict regularity and to adhere generally 
to the use of concentrates followed by roots and subsequently 
by bulky fodder. Under such a system the cow would ration 
herself in bulky fodder and if the quantity given is readily 
cleared up within twenty minutes of heeding there should be 
no need to worry. 

It should not be necessary to stress the importance of water 
in relation to the general health of the cow^ Mangolds are a 
source of water, and where no roots are fed the net'd for w^ater 
at more frequent intervals is imperative. A constant supply 
of water for the cow when tied up is a commendable ideal, 
but the milk yields obtainable under this arrangement, as 
compared with that of access to water twice daily, show less 
increase than might be exjiected. 

**«««« 

NOTES ON MANURES 

H. V. Garner. M.A., B.8c., 

RoihamMeA ExperimenUil Station. 

Choice of Phosphates. — In considering the improvement of 
poor grass land or the maintenance of herbage already in good 
condition phosphate will in most cas(*s be the main require- 
ment, and the question of the choi(*c of suitable phosphatic 
fertilizers is sure to arise. It must be admitted at the outset 
that a complete answer to this question for all cases is not at 
present available, for the range of soil and climatic conditions 
to be explored is very w ide, while modifications arti being made 
in the nature of phosphatic fertilizers and new^ forms are from 
time to time being introduced. 

The points of difference between phosphatic manures fall 
under the following heads : — 

(1) Availability or rapidity of action, in w hich supcj phosphate 
and basic slags of high citric solubilitj’ usually take the 
load. 

(2) Provision of lime in quantities w^hich, although small w^hen 
judged by the oixlinary standards of liming, are none the 
less appreciable. Basic slags are the best-known in this 
respect, and on an equal phosphate basis the low-grade 
slags furnish more lime than the high grade. 

(3) Unit cost, in which the finely-gromid mineral phosphates 
work out at the most favourable rates. 
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For general purposes basic slag maintains its place in the 
esteem of grassland farmers. The greater part of the home- 
produced article is of the same degree of solubility as the 
pre-war Bessemer slag which was used in the early experiments 
at Cockle, Park and elsewhere, although appreciably lower in 
phosphate content (9~16 instead of 18 per cent, phosphoric 
acid). When dressings are adjusted to compensate for the 
change in grade, the same results may be expected from 
English high-soluble slags as from high-grade Bessemer $lag, 
of which a relatively small amount is still imported from the 
Continent. Basic slags made with fluorspar, and showing a 
lower degree of citric solubility than the above, have been tested 
against the other types at many centres and have on the 
whole been slower to act, although in most cases a pronounced 
benefit has followed their use. More recently a type of low- 
soluble slag has been introduced to which the above findings 
may not necessarily apply, and this is at present being com- 
pared with high-soluble open-hearth slag at a number of centn^s 
in a new series of experiments. Farmers in the neighbourhood 
of works producing low-soluble slag can obtain this material 
at cheaper mxit rates than are asked for the high-soluble type. 
We may say, therefore, that for most typical grassland soils 
and districts basic slag will be a safe choice as a phosphatic 
manure, and that, where it is important to secure an effect in 
the first season, a type which carries the guarantee of approx- 
imately 80 per cent, solubility in citric acid is to be preferred. 

Superphosphate has in the past been somewhat over- 
shadowed by basic slag as a source of phosphate for grassland 
improvement, and where the latter is known to act rapidly and 
well there is no reason to employ the somewhat more expensive 
water-soluble phosphate. Nevertheless, in dry situations and on 
calcareous soils superphosphate is quite in place, and its value 
is well-known to farmers in such regions. Further, it has the 
advantage in speed of action, and if application has been 
delayed until early spring it has been observed to afiEect the 
foUowmg hay crop rather more certahily than basic slags. 
With a highly soluble manure like superphosphate there is 
something to be said for the practice of giving little and often 
rather than a large initial application to last for a period of 
years. 

Evidence is still accumulating with regard to the conditions 
which favour the use of ground rock phosphate and its per- 
formance in comparison with other sources of phosphoric acid. 
The opinion is that on the whole the effect of ground rock 
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phosphate is slower to appear than that of high-soluble basic 
slags. This is particularly so on the drier soils and in districts 
of low rainfall. Many observers report that the action begins 
to be marked in the year following application rather than in 
the first season. Moist conditions, a pronounced need for 
phosphate, a long, growing season, and a fine degree of grinding 
all seem to be helpful to its action. Very fine grindings of North 
African phosphate are now available. A common grade is 
the same as that of basic slag, i.e., 80 per cent, through the 
lOO-mesh sieve, while 86 per cent, through the standard sieve is 
readily obtainable. A further grinding furnishes a material 
at least 90 per cent, of which passes the lOO-mesh sieve, while 
in some cases 90 per cent, is guaranteed to pass a sieve having 
120 meshes per linear inch. 

Bone phosphate has a ‘ considerable popularity for pasture 
improvement among farmers in certain districts, as, for example, 
in Cheshire and Shropshire. At present steamed bone-flour, 
which is the most suitable form for rapid utilization, is rather 
cheaper than usual and approaches superphosphate and high- 
grade slags in unit price. A mixture of superphosphate and 
steamed bone-flour is a popular dressing for pastures on 
calcareous soils. 

In applying any form of phosphatic fertilizer, and in par- 
ticular the less soluble forms, to grass land, the condition of 
the surface is important. The manure must find access to the 
soil before any benefit can be secured. Hence, growth should 
be grazed down, coarse patches mowed back, and any surface 
mat opened up by heavy harrowing. This surface preparation 
is in itself beneficial as it favours the development of the 
finer herbage, and this is further stimulated by the manure 
applied. 

Chcazmg EiQieriment. — One of the striking results of the 
Cockle Park experiments in which the effects of manures on 
pasture are measured by the live-weight increase of the grazing 
stock is the much better utilization of the herbage by cattle 
and sheep together than by grazing with sheep alone. The live- 
weight gains over a period of years were approximately twice 
€U9 great under the first system as under the second. Most 
of the grazing experiments so far reported have been carried 
out with sheep alone. A report of the mixed grazing trial,* 
carried out at Shoby by the Leicestershire Agricultural Educa- 
tion Committee, as part of the Research scheme of the Royal 
Agricultural Society, is therefore of considerable interest. 

* T. Hacking, Jour. Roy, Agric, Soc,, Vol. 90, 1929. 

3h 
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The soil is Boulder Clay at 400 ft. elevation, and was taken 
over in poor and badly-grazed condition. Five plots, each of 
about 10 acres, were put down in 1923, and, after a pre- 
liminary year devoted to a uniformity trial, various phosphatic 
manures were applied and mixed grazing was continued for 
six seasons. Basic slag (30 per cent, phosphate) applied at 
13 ewt, per acre was the most successful treatment, and there 
appeared to be a slight advantage in giving this amount in 
two dressings of cwt. three years apart rather than in 
applying the whole as a large initial dressing. Finely-ground 
North African phosphate applied at one dressing of 6| cwt. per 
acre was less effective than basic slag in these experiments, 
while the feeding of cotton cake on plots receiving half the 
standard dressing of slag gave no cash gain above that produced 
by the full dressing of slag alone. It was observed that 
systematic grazing and surface cultivation considerably 
improved the herbage quite apart from manuring, as shown 
by the appearance of the unmanured plots. 

Fertilizers and Bushel Weight — Some interesting points in 
connexion with the effect of manurial treatment on the quality 
of crops come out on examination of the bushel weight of 
grain in relation to manures applied. The general view is 
that potassic fertilizers help the movement of starch to the 
grain, and, since a well-filled grain is usually associated with a 
good bushel weight, the use of potash on soils deficient in this 
constituent might be expected to increase the bushel weight of 
the com. Samples from a number of field experiments carried 
out in Grermany have recently been examined from this stand- 
point and gave the following results when expressed in English 
units : — 

Bmhel Weight, lb. 


Crop 

JVo. of 

Without 

With 

expts. 

Potash 

Potash 

Wheat 

5 

57*4 

60-3 

Barley 

7 

61-2 

520 

Oats 

26 

36*9 

39*8 

Rye 

10 

53*3 

55*8 


In every case the bushel weight was increased by the in- 
clusion of potash in the manure, oats and wheat bemg affected 
most and barley least. It was noted in these experiments 
that in some cases where the yield was not increased by the 
addition of potash nevertheless the bushel weight of the grain 
was raised. 

The classical fields at Rothamsted and Woburn afford data 
along the same lines. The bushel weight of barley seems to 
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be little influenced either by potassic or the other standard 
manures. Thus, comparing the bushel weight of the grain 
from 10 plots receiving no potash with a corresponding series 
getting potash on Hoosfield, Rothamsted, we have : — 

Mean Bushel 
Weighty lb- 
Without With 
Potash Potash 

First 20 years of experiment . . . . 53-4 53-7 

Last 20 years of experiment .. .. 52*4 52*6 

The most marked effect was produced by potash when 
sulphate of ammonia was the source of nitrogen, the bushel 
weight being raised from 51 -9 lb. to 52-9 lb. over the last 20-year 
period. At Woburn the only direct comparison is when sulphate 
of potash has been added to nitrate of soda, the corresponding 
bushel weights being 49*8 lb. and 50*5 lb. over the 20 years 
1907-26. 

Figures affording a direct comparison of the effect of sulphate 
of potash on wheat over a long period are as follows : — 

Bushel Weight, lb. 
Without With 
Potash Potash 

Rothamsted (50 years), Sulj>hate of Ammonia 

-|- Superphosphate .. .. .. .. 58*0 60*3 

Woburn (20 years). Nitrate of Soda .. .. 57*9 58*8 

The early experiments on oats at Rothamsted bring out only 
the effect of minerals as a whole and not potash individually. 
Over five seasons, two treatments showed a mean bushel 
weight of 34-8 lb. without minerals and 36 lb. with minerals. 
It is significant that where the biggest yield-increase for 
potash is obtained (approximately 1 1 bushels of wheat per acre) 
there also is the largest increase in bushel weight, 2*3 lb. per 
bushel. Where barley yields 4i bushels more grain per acre at 
Woburn following potash manuring the bushel weight is also 
appreciably increased. The effectiveness of fertilizers is 
commonly regarded from the standpoint of crop increase, 
and this is their most important action. Nevertheless, with the 
bigger crop, there are usually associated secondary effects 
such as the above, which although small in themselves are 
well worthy of notice. 
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PRICES OF ARTIFICIAL MANURES 


Description 

Average prices per toi 
ended Octo 

1 during week 
ber 8 

Bristol 

Hull 

L’pool 

London 

Cost per 
unit at 
London 



£ 

8 . 

£ 

8. 

£ 

8. 

£ 

s. 

8 . 

d. 

Nitrate of soda (N. 15|%) . . 


9 

7d 

9 

7d 

9 

7d 

9 

Id 

12 

1 

Nitro-chalk (N. 16J%) . . | 


9 

Id 

9 

Id 

9 

Id 

■a 

Id 

12 

1 

Sulphate of ammonia : — L 

« 











Neutral (N. 20*6%) . . [ 


9 

Id 

9 

Id 

9 

Id 

9 

Id 

8 

I? 

Calcium cyanamide (N. 20*6%) ) 


8 

1e 

8 

7e 

8 

7e 

8 

7e 

8 

1 

Kainit (Pot, 14%) 


3 

6 

2 

19 

2 

17 

3 

0 

4 

3 

Potash salts (Pot. 30%) . . ^ 


6 

3 

4 

18 

4 

17 

4 

14 

3 

2 

»> (Pot. 20%) 


3 

16 

3 

9 

3 

6 

3 

6 

3 

6 

Muriate of potash (Pot. 60%) 


9 

10 

9 

3 

8 

16 

8 

19 

3 

7 

Sulphate,, „ (Pot. 48%) 


11 

11 

11 

6 

10 

17 

10 

16 

4 

6 

Baric Slag (P.A. 16J%)|| .. 


2 

13c 

2 

3c 


, 

2 

9c 

3 

1 

.. (P.A. 14%)|| . . 


2 

7c 

1 

16c 

1 

16c 

2 

3c 

3 

2 

„ (P.A. n%)ii .. 



, , 

1 

9c 

1 

9c 

, 

, 

, 

, 

Ground rock phosphate (P.A. 

§ 











20-271o/„)|| 


2 

2a 

2 

10a 

2 

5a 

2 

7a 

1 

9 

Superphoaptote (S.P .A.16%) 


3 

11 


, , 

3 

9 

3 

6 

4 

2 

(S.P.A.13}%) 


3 

6 

2 

18 

3 

3 

3 

0 

4 

4 

Bone meal (N.3J%, P.A.20J%) 


8 

16 

8 

10 

8 

7 

6 

15 

• 


Steamed bone flour (K. }%, 












P.A. 27i-29i%) . . 


5 

176 

6 16/ 

6 

16 

4 

7 

• 

• 


AbbrevUtloni : Nitrogen; P.A. Phosphoric Acid ; S.P.A.>» Soluble Phosphoric Acid; 

Pot. —Potash. 

* Prices are for not less than 6-ton lots, for delivery during the month, at purchaser’s 
nearest railway station, unless otherwise stated. Unit values are calculated on carriage 
paid price. 

I Prices are for not less than 2-ton lots, net cash for prompt delivery f.o.r. in town 
named, unless otherwise stated. Unit values are calculated on f.o.r. price. 

II Fineness 80% through standard sieve, a Prices for 6-ton lots f.o.r. at makers’ works. 

b Delivered (within a limited area) at purchaser’s nearest nUlway station. 

e Prices for 6-ton lots ; at Bristol, f.o.r. Bridgwater ; at B[ttil and Liverpool, f .o.r. neigh- 
bouring works, and at London f.o.r. depots in London district. 

d For lots of 4 tons and under 6 tons the price is Is. per ton extra and for lots of 2 tons 
and under 4 tons 6s. per ton extra. 

§ Delivered in 4-ton lots at purchaser’s nearest railway station. 

/ Delivered Yorkshire stations. 
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NOTES ON FEEDING STUFFS 

H. G. Sanders, M.A., Ph.D., 

School of Agriculture^ Cambridge. 

Dry €k)WS. — ^During recent years much has been said about 
the feeding of dry cows ; it has been urged very strongly that 
high feeding right up to calving pays for itself time and again 
by the increased yields that are obtained in the following lacta- 
tions. There is surprisingly little in the way of experimental 
evidence to support this, biit most farmers who have tried it 
have considered it well worth while, so that it is probably true. 
It is not proposed here to go into the question of how much cake 
should be fed or of the best foods to use, but rather to try to 
indicate some of the physiological processes that are at work, 
and to show the logical basis for the newer methods of feeding 
dry cows, together with their limitations. Rule of thumb is 
all very w^ell, but appreciation of the underlying factors 
gives intelligence a chance, and points the way to correct 
variations of procedure for individual cases. 

Some cows go dry before they are intended to, and others 
keep on milkhig despite efforts to stop them, so that 
there is great variation in the length of time cows are 
dry previous to calving. Most farmers, if questioned 
on the subject, would express the opinion that it pays 
to give a cow a rest of 6 weeks or 2 months, and on the 
average that is just about what is allowed. The average 
length in the east of this comitry is just about 8 weeks, 
whilst in the north-west it is longer — about 11 weeks. 
Averages, however, though useful up to a point, only tell a 
part of the story ; though the average is 8 weeks in the eastern 
counties some cows are not dry at all, and others at the 
opposite extreme have a rest of something like 6 months. 
Nearly 20 per cent, of the cows have periods of rest of less 
than 3 weeks, and these would suffer in their next lactation 
to the extent of over 10 per cent, say 70 gallons of milk ; in the 
last 4 or 5 weeks of the previous lactation, when they ought to 
have been dry, they would give an average yield of at most 
46 gallons, so that the loss must be round about 25 gallons each 
year : this loss occurs with every fifth cow in the eastern 
counties, and in the aggregate it must amount to a colossal 
volume of milk. A longer rest than 8 weeks is wasteful of time, 
and leads to progressively lai^er losses as it is increased ; 
nevertheless nearly one-third of the cows in the east of England 
(and many more in the west) are dry for more than 10 weeks, 
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indicating a further great loss of milk at this end of the scale. 

These considerations show that there is plenty of room for 
improvement ; the best length of rest is between 6 and 8 
weeks, and this is realized by farmers, but, though the 
average is all right, less than 20 per cent, fall within this 
range. There are undoubtedly cases which might advisedly 
fall outside the 6 to 8 weeks’ range, but in practice it is usually 
the wrong ones that do so, and consequently it should be more 
widely appreciated what the physiological processes are that 
occur when a cow is dry. 

The most obvious occurrence during the dry period is that 
the cow puts on flesh. Her life is rather an uneven one as 
regards the balance between food intake and expenditure ; 
for a certain period after calving, when her yield is at its highest, 
she is living beyond her income and loses weight. As the yield 
drops she comes to an oven balance, and subsequently her food 
is more than sufficient for her yield, and storage of food materials 
in her body takes place. When the balance actually changes 
over is, of course, determined by the rate of yield and the 
appetite (assuming her to be fed correctly), and fluctuates 
widely from cow to cow. With many cows the appetite will 
allow very little over and above the needs for the milk at any 
time during the lactation, and consequently storage can only 
Occur when the cow is dry. In all cases there are bettor chances 
for storage when the cow is not milking, and the reserves 
accumulated will be very useful to fall back upon at the flush 
of the next milking period. That storage itself, as distinct 
from the rest from milking activity, has a bt^noficial effect on 
the next lactation yield has been shown by American work, 
where the planes of nutrition of two lots of cows were kept 
at the opposite extremes, and high feeding before calving was 
found to raise the yield, in'espective of the length of time dry. 
In passing, it is striking to notice that this work (done some 
20 years ago) is still the only truly experimental justification 
for the “ steaming up ” system. 

It might be expected that storage of nutrients against the 
drain at the time of maximum flow in the next lactation would 
show itself by putting that maximum up, but this is not the 
case. The highest point reached by a cow is determined by other 
factors, and the actual size of the glands (t.e., the udder less 
the fat and connective tissue it contains) is probably of great 
importance in this connexion ; consequently food storage 
during the dry period is more helpful in the later stages of the 
next lactation, and makes the production more uniform over 
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that period by staving off the fall. At the beginning of a lacta- 
tion a good dairy cow will produce milk under practically any 
conditions. In another American investigation a very ‘‘ milky ” 
cow was kept on a bare maintenance ration for a month at the 
flush of her lactation, and despite the great shortage of food her 
yield only fell by 1 lb. from the beginning to the end of the 
month, though on its completion she was so weak that she could 
not stand. It is improbable that a more beefy animal would 
give such a startling result, but it serves to show that food 
material is not necessarily a decisive limiting factor in early 
lactation ; it is rather that, after the initial stimulus is weak- 
ening, it becomes important as a means of keeping up the 
production. 

High feeding after calving can do rather more than stave off 
the fall, as it has been shown to lead the cow to higher levels 
than she would otherwise have reached, but storage before 
calving has comparatively little effect in this way. There 
remains any amount of scope for further inquiry into this 
subject of food storage during the dry period ; we have only 
the haziest ideas as to the physiological processes involved, 
and of the chemical reactions that are earned out. We have no 
idea of what wastage there is in converting food materials 
first into body substance, and at a later date converting this 
into milk constituents ; nor of the effect on the fat-percentage 
of the milk thus subsidized by body reserves ; nor as to whether 
the raising of the condition of the cow affects her resistance to 
disease. 

Storage is an important occurrence during the time the cow 
is dry, but it does not account for the whole of the benefits 
of a rest ; there is still a part of the effect left over for which the 
explanation must be sought in the changes occurring in the 
gland as a result of the fact that the cow is pregnant. Whilst 
the cow is carrying a calf her udder is being prepared for the 
production of milk. In the first pregnancy of a heifer this can 
be easily seen, and, though not so noticeable, similar changes 
occur during later pregnancies. The actual cells of the gland are 
in some way reconditioned. Though we have some knowledge 
of the secretions which cause this we have practically none as to 
the exact procedure, but what apparently happens is that many 
(possibly all) of the colls are (as it were) closed for repairs. 
This building up for the next lactation is a process of the 
opposite nature to actual secretion, so that milk yield is 
affected while it is going on. The effect can be detected by 
studjdng the yield of pregnant cows ; it is found that it starts 
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immediately after service, but has only a very slight influence 
in reducing the yield for the first half of pregnancy. At this 
point, however (20th week of pregnancy), there is a sudden 
change, and the yield falls away rapidly. As in all cases with 
cows there is great variation in behaviour from one individual 
to another, but these tendencies can be seen in all. It seems only 
reasonable to assign the extra bit of the effect of the dry period, 
not accounted for by storage, to this process ; it is probably 
hampered if the milk flow is kept going all the time, and a cer- 
tain minimum period (and the indications are that this minimum 
period is about 6 weeks) of rest from milking, so that it can go 
forward unchecked, is necessary for its full completion. 

Thus the effect of giving a cow a rest between milking periods 
is a double one : it allows her to store up food, and gives her 
gland a chance to become fully efficient. The former is a slow and 
continuing process, and from this point of view the longer the 
rest the better for the cow’s next lactation yield. The latter 
can be accomplished in a relatively short time, but camiot bo 
effectively completed without a rest, however high the plane of 
feeding is. Wo thus understand why it is that absence of rest 
between lactations leads to serious depression of yield, and that, 
though the longer the rest the greater the storage, comparatively 
little gain is made by lengthening it beyond 6 weeks, and that 
after about 8 weeks the extra milk in the next lactation will be 
insufficient to make up for that lost in the previous one by 
drying the cow off so soon. This is shown to be the case by the 
statistical analysis of milk records, which enables the magnitude 
of the effects to bo measured. A cow dry for only a week will 
have her next lactation yield reduced by 14 per cent., as 
compared with what she would do if dry for 6 weeks. The 
reductions for 2, 3, 4, and 5 weeks are, respectively, 9, 6, 3, 
and 1 per cent., whilst the gains for longer rests than 6 weeks 
are smaller and run something under 1 per cent, for every 
week. It therefore follows that there is an optimmn length 
from the economic point of view ; that this optimum is realized 
by farmers makes it all the more deplorable that such heavy 
losses are incurred by departure from it in the wrong cases. It 
is freely admitted that the true optimum is not quite the same 
for all cows, but a consideration of those cases where a deviation 
from it is desirable will have to be postponed. 
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Dbsobiftion 


Wheat, British 
Barley, British feeding 
„ Danubian 

„ Persian 

„ Russian 

„ Tunisian 

Oats, English, white . . 

„ ti black and grey 
„ Canadian mixed feed 

„ Argentine 

„ Chilian 

„ German 

Maize, Argentine 
„ South African . . 

Beans, English Winter 
I Peas, Japanese 

I Dari 

Milling offals — 

Bran, British.. 

„ broad 

Middlings, fine, imported . . 

„ coarse, British . . 
Pollards, imported . . 

Meal, barley 

„ maize 

„ „ South African . , 

„ „ germ 

„ locust bean , . 

„ bean 

„ fish 

Maize, cooked flaked . . 

„ gluten feed 

Linseed cake, English, 12% oil 

»» »» tf M 

» » » 8 % „ 

Soya boon cake, 6J% oil . . 
Cottonseed cake — 

„ „ English, 4^% oil 

„ Egyptian, 4|% „ 
Decorticated cottonseed meal, 
7% oU 

Ground-nut cake, 6-7% oil . . 
Decorticated ground-nut cake, 
6-7% oil 

Palm kernel cake, 4^-5^% „ 

„ „ „meal, 4^% „ 

„ „ meal 1-2% oil .. 

Feeding treacle 
Brewers' grains, dried ale 
»i tt tf porter . . 

Malt culms 

Dried sugar beet pulp 



Mann- 

Price 

rial 

per 

value 

ton 

per 


ton 

£ B. 

£ B. 



— 18 0 

— 8 0 

— 6 16 


0*80 10 
1*16 10 
0-76 12 

11 
11 
6-2 
6-8 
6-8 
10 
3-6 
20 

3‘21 48* 

0-98 8-6 

0-86 19 

26 
25 

1.16 I 26 
0*98 36 


1 12 36 
0.94 27 

0*86 41 

0*76 17 

0.80 17 

0-71 17 

1*12 
0*80 13 
0*71 13 

1*20 16 
0*80 6*2 


t At Liverpool. 


l^OTS.— The prioes quoted above represent the average prices at which actual wholesale traosacUona have taken 
Place in London, unless otherwise stated, and refer to the price ex mill or store. The prices were current at the end of 
September and are, as a rule, oorndderably lower than the prices at local country markets, the difference being due to 
c^age and dealers’ oommisaion. Buyers can, however, easily compare the relative values of the feeding stnffk on offer 
at their local market by the method of calculation used in these notes. Thus, if palm kernel cake Is offered locally at 


at their local market by the method of calculation used in these notes. Thus, if palm kernel cake Is offered locally at 
£7 per ton. then since its manorial value is ISs. per ton as shown above, the food value per ton is £6 fis. Dividing 
this figure by 76, the starch equivalent of palm kernel cake as g^ven In the table, the cost per unit of starch equIvaleM 
Is Is. 8d. Dividing this again by 22-4, the number of pounds of starch equivalent In 1 unit, the cost per lb. of 
Btarch equivalent Is 0‘89d. A similar calculation will show the relative cost per lb. of starch equivalent of othtt feeding 
stuffs on the same local market. From the results of such calculation a buyer can determine which feedbag it^ ilves him 
the best value at the prices quoted on his own markets. The figures mven In the table ui^er ^e heading mamttlal 
value per ton ere ealomated on the basis of the following unit prices I n., to. Od. ; PsOa, 2s. lid. ; KsO, to. Od. 
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Faim Values. — The prices in respect of the feeding stuffs 
used as bases of comparison for the purposes of this month’s 
calculations are as follow : — 



Starch 

Protein 

Per 


equivalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ 8. 

Barley (imported) 

71 

6-2 

4 16 

Maize 

81 

6-8 

5 16 

Decorticated ground nut cake . . 

73 

410 

7 12 

„ cotton cake 

71 

340 

8 15 


(Add 10s. per ton, in each case, for carriage.) 

The cost per unit starch equivalent works out at 1*35 
shillings, and per unit protein equivalent, 2*03 shillings. An 
explanation of the method of calculation employed is given 
in the Report of the Departmental Committee on Ratioiiing 
of Dairy Cows.* 

In accordance with the recommendation of this Committee, 
the “ food values ” given in the following table may be taken 
as applicable to the ensuing four months, December to March, 
inclusive, for the purposes of advisory schemes on the 
rationing of dairy cows. 

Farm Values 


Cbops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 

Boots — 

Per cent. 

Per cent. 

£ 

8. 

Kohl Rabi 

8 

0-6 

0 

12 

Mangolds 

7 

0-4 

0 

10 

Potatoes 

18 

0-6 

1 

6 

Swedes . . 

7 

0*7 

0 

11 

Turnips 

4 

0-4 

0 

6 

Green foods — 





Cabbage, drumhead . . 

7 

0-9 

0 

11 

„ open- leaved 

9 

1-6 

0 

15 

Kale, marrow stem . . 

0 

1-3 

0 

15 

Silage, vetch and oats 

13 

1-6 

1 

1 

Hay— 





Clover hay 

38 

7*0 

3 

6 

Lucerne hay . . 

29 

7-9 

2 

15 

Meadow hay, poor 

22 

2-9 

1 

16 

M ** good 

37 

4-6 

2 

19 

>t very good 

48 

7-8 

4 

1 

Seeds hay 

29 

4-9 

2 

9 

Straws — 





Barley straw . . 

23 

0-7 

1 

12 

Bean straw 

23 

1*7 

1 

14 

Oat straw 

20 

0-9 

1 

9 

Wheat straw . . 

13 

01 

0 

18 

Grains and seeds — 





Barley 

71 

6-2 

5 

8 

Beans . . 

66 

200 

6 

10 

Oats 

60 

7*6 

4 

16 

Peas 

69 

180 

6 

10 

Wheat 

72 

9*6 

5 

17 


* ObtaixiAble from H.M. Stationery Office, Adaetral House, Kingsway, 
W.C. 2, prioe.ed. net. 
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MISCELLANEOUS NOTES 

A Note published in last month’s issue of this Joubnal 
(October, 1930, p. 646) gave some particulars of experiments 
conducted by the Department of Agri- 
The Ckmirol culture and Horticulture of the University 
of Moles of Bristol in the control of moles. That 
Department has issued a more detailed 
account of these experiments in a bulletin, Mole Destruction 
Experiments,’' and readers interested may obtain copies gratis 
on application to the Agricultural Advisory Office, 22 Berkeley 
Square, Bristol. 

««**«* 

Prices of agricultural produce in September were on average 
42 per cent, above those ruling in the base years 1911-13, 
as compared with 35 per cent, and 52 per 
The cent., respectively, a month and a year 

Agricultural earlier. The rise of 7 points from August 

Index was duo primarily to increases in the 

Number prices of milk and potatoes. 

In the following table are shown the 
percentage increases as compared with pre-war prices each 
month since January, 1925 : — 

Percentage increase compared with the 
average of the corresponding month in 

Month 191 M3. 





1925 

1926 

1927 

1928 

1929 

1930 

January 



71 

58 

49 

45 

45 

48 

February 



69 

63 

45 

43 

44 

44 

March 



66 

49 

43 

45 

43 

39 

April . . 



59 

52 

43 

61 

46 

37 

May . . 



57 

50 

42 

54 

44 

34 

June . . 



53 

48 

41 

53 

40 

31 

July . . 



49 

48 

42 

45 

41 

34 

August 



54 

49 

42 

44 

52 

35 

September . . 



65 

66 

43 

44 

52 

42 

October 



63 

48 

40 

39 

42 

— 

November . . 



64 

48 

37 

41 

44 

— 

December 



64 

46 

38 

40 

43 

— 


Orain , — Following the slight advance in wheat prices 
between July and August, a substantial reduction was recorded 
in the month under review, and the index number fell by 
7 points to 3 per cent, below 1911-13, this being the first 
occasion since 1914 that the wheat index has been lower 
than the pre-war level. The marketing of new crop barley 
was accompanied by the customary advance in quotations, 
the September average being Is. lid. per cwt. higher on the 
month at 3 per cent, in excess of September of the base years. 
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Values for oats receded 2d. per cwt., but as the reduction was 
proportionately less than that recorded between August and 
September, 1911-13, the index number was one point higher 
at 12 per cent, below pre-war. As compared with a year ago, 
wheat was 2s. 7d. per cwt., and barley and oats 2g. per cwt. 
cheaper, the index figures being lower by 34, 24 and 29 points, 
respectively. 

Live Stock . — Quotations for fat cattle were a little lower 
during the month under review, and the index number declined 
by 2 points to 36 per cent, above the 1911-13 level. Fat sheep 
were unchanged both in price and index number. In the case 
of fat pigs, the advance recorded in August was not maintained 
during September ; quotations for second quality bacon pigs 
eased by about 9d. per score lb. and for porkers by about 4d., 
and the relative index figures were 8 and 0 points lower at 
33 and 44 per cent, respectively above pre-war. Both dairy 
cows and store cattle were about 4s. per head cheape^r on the 
month, and the index numbers declined by 4 and 3 points, 
respectively, to 31 and 27 per cent, in excess of 1911-13. 
Values for store sheep were rather higher at 69 per cent, above 
the base level. Store pigs, however, showed a decline and 
the index number was 6 points lower at 107 per cent, above 
pre-war. 

Dairy and PovUry Produce . — Milk prices in most areas rose to 
winter levels during September, and the index figure was 42 
points higher than in August at 100 per cent, above 1911-13. 
A year ago, the corresponding figure was 107 per cent. Butter, 
however, was slightly cheaper at 24 per cent, in excess of pre- 
war. Values for cheese moved upwards, but as the rise was 
proportionately less pronounced than that recorded in the base 
period, the index number declined by 6 points. Egg prices 
continued their seasonal advance, but the rise was rather below 
normal and the index number was 4 points lower at 36 per 
cent, in excess of 1911-13. At the corresponding period last 
year, eggs were 67 per cent, dearer than pre-war. The index for 
poultry during September fell by 3 points to 40 per cent, above 
the base level. 

OfAer Commodities . — Quotations for potatoes were rather 
higher on the month at 61 per cent, above pre-war, a rise of 
39 points as compared with September last year. Prices of 
clover hay fell by about 2s. 6d. per ton, while the meadow 
variety also was a trifle cheaper, and the combined index for 
both kinds of hay was 4 points lower at 11 per cent, above 
1911-13. Fruit averaged 6 per cent, and vegetables 28 per cent. 
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more than in the base period. Values for wool were slightly 
reduced to 8 per cent, below pre-war. 

Index numbers of different commodities during recent 
months and in September, 1928 and 1929, are shown below : — 

Percentage increase as compared with the average 
prices ruling in the corresponding months of 
191M3. 


Commodity 

1928 

1929 

1930 

Sept. 

Sept. 

Juno. 

July. 

Aug. 

Sept. 

Wheat 



22 

31 

7 

2 

4 

—3* 

Barley 



60 

27 

—4^ 

—12* 

-12* 

3 

Oats. . 



33 

17 

—16* 

—20* 

—13* 

—12* 

Fat cattle . . 



36 

34 

27 

30 

37 

35 

„ sheep . . 



69 

66 

66 

66 

62 

62 

Bacon pigs 



33 

62 

46 

40 

41 

33 

Pork „ . . 



32 

66 

62 

49 

60 

44 

Dairy cows. . 



34 

36 

29 

32 

36 

31 

Store cattle. . 



27 

16 

28 

29 

30 

27 

Store sheep. . 



66 

63 

65 

78 

66 

69 

Store pigs . . 



28 

83 

101 

100 

112 

107 

Eggs 



62 

67 

29 

44 

40 

36 

Poultry 



42 

45 

67 

47 

43 

40 

Milk 


. .! 

66 

107 

65 

68 

68 

100 

Butter 



64 

62 

24 

31 

33 

24 

Cheese 



78 

42 

42 

32 

28 

22 

Potatoes 



60 

12 

-40* 

23 

26 

61 

Hay 



14 

42 

25 

18 

16 

11 

Wool 



76 

47 

—1* 

—4* 

—5* 

-8* 


♦ Decrease. 


«««««« 

Fifteenth International Agricultural Congress, 1931.— The Fifteenth 
International Agricultural Congress will be held at Prague from June 5 
to 8, 1931, under the patronage of the President of tlie Czecho- Slovak 
Republic. Subjects for discussion inckido agricultural instruction, 
agricultural propaganda, agricultural co-operation, rural economy, 
rural industries, animal and plant production, and the place of women 
in agriculture. Application for stand space and other information 
should be made to the General Secretary, Comity d’ Organisation du 
XVe Congr^s International d’Agriculture, 2, Rue Dlazdena, Prague. 


Farm Workers’ Minimum Wages. — A meeting of the Agricultural 
Wages Board was held on Tuesday, September 23, 1930, at 7 Whitehall 
Place, London, S.W. 1, the Right Hon. The Viscoxmt Ullswater, 
G.C.B., presidixig. 

The Board considered notifications from Agricultural Wages Com- 
mittees of decisions fixing minimum and overtime rates of wages and 
proceeded to make the following Orders carrying these decisions into 
effect. 

QUmceste/rshire ^ — An Order to continue the operation of the existing 
minimum and overtime rates of wages from October 5, 1930, until 
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October 3, 1931. The minimum rates in the case of male workers of 
21 years of age and over are : Head-carters, 36s. per week of 62 J 
hours in the week in which Christmas Day falls and 60 hours in any 
other week in winter ; 34s. 6d. per week of 61 hours in the week 
in wliich Good Friday falls and 68 hours in any other week in 
summer. Under-carters, 348. 6d. per week of 60J hours in the week 
in which Christmas Day falls and 57 hours in any other week in 
winter ; 32s. 6d. per week of 48 hours in the week in which Good 
Friday falls and 64 hours in any other week in smnmer. Head- 
shepherds or head-stockmen, 36 b. per week of 52^ hours in the 
weeks in which Christmas Day and Good Friday fall and 60 hours 
in any other week. Under-shepherds or imder-stockmen, 34s. x6d. 
per week of 60 J hours in the weeks on which Christmas Day and 
Good Friday fall and 57 hours in any other Week. Other male 
workers, 30s. per week of 39 J hours in the week in which Christmas 
Day falls, 48 hours in any other week in winter, 41 hours in the 
week in which Good Friday falls and 50 hours in any other week in 
sunmier. Overtime is payable in the case of all classes of 
male workers at 9d. per hour on weekdays and lid. per hour on 
Sundays, Christmas Day and Good Friday. In the case of female 
workers the minimum rate is 5d. per hour for all time worked 
irresj^ective of age. 

Lincolnshire (Holland). — An Order to come into operation on 
October 26, 1930 (i.c., the day following that on which the existing 
rates are due to expire), and to continue in force imtil October 31, 
1931, fixing minimum and overtime rates of wages for male 
workers and minimiun rates of wages for female workers. The 
minimum rates in t/he case of male workers of 21 years of age and 
over are : 33s. 6d. (instead of 35s. as at present) per week of 
60 hours in summer and 48 hoiu*8 in winter, with in addition in 
the case of cattlemen and shepherds 6s. per week, and in the case 
of horsemen 10s. per week to cover employment other than over- 
time employrxxent in excess of those hoius. In the cjose of shepherds 
certain payments have also to be made in respect of the lambing 
season. The Order also provides for reductions in the minimiun 
rates for male workers of 17 and tuider 21 years of age. The over- 
time rates for male workers of 21 years of age and over are 9d. per 
hour, except on Saturdays when the rate is lOJd. f)er hour, and on 
Sundays when the rate is Is. l^d. per hour. In tlie case of female 
workers of 15 years of ago and over the minimum rate is 6d. per 
hour for all time worked. 

Shropshire , — ^An Order cancelling the existing minimum and over- 
time rates of wages as from December 20, 1930, and fixing fresh 
rates as from December 21, 1930. The minimiun late in the case of 
male workers of 21 years of age and over is 32s. 6d. per week of 
44^ hours in the weeks in which Christmas Day and Good Friday 
fall, and 64 hours in any other week, with overtime at 9d. per hour, 
except for employment on Sundays on work other than the care of 
and attention to livestock when the rate is lOd. per hour. In the 
case of female workers of 18 years of age and over the minimum 
rate is 6d. per hour with overtime at 6d. per hour. 

Pembroke and Cardigan , — ^An Order continuing the operation of the 
existing minimum and overtime rates of wages from October 1, 
1930, imtil September 30, 1931. The minimum rate in the case of 
male workers of 21 yeiws of age and over is 31s. per week of 52 
hours in winter and 64 hours in summer with overtime at Od. per 
hour. In the of female workers of 18 years of age and over the 
minimum rate is 6d. per hour for a day of 8 hours with overtime at 
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6d. per hour on weekdays, O^d. per hour for the first three hours of 
overtime on Sundays and T^d. per hour for subsequent hours. 
Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 

«»«#«« 

Enforeement of Minimum Rates of Wi^es. — ^During the month ending 
October 14, legal i)rocoodings were instituted against 20 employers for 
failure to pay the minimum rates of wages fixed by the Orders of the 
Agricultural Wages Board. Particulars of the caso.^ are as follows : — 










Arrears 

No. of 

County 

Court 

Fines 

Costs 


of 

workers 









wages involved 



£ 

s. 

d. 

£ 

8 . 

d. 

£ 

s. 

d. 


Buckingham 

dropping 

1 

0 

0 

0 

16 

0 

21 

18 

9 

4 


WycomVre 











Cumberland . 

Carlisle 

1 

0 

0 

2 

7 

0 

10 

7 

0 

1 

Gloucester . . 

Berkeley 

4 

0 

0 

2 

0 

0 

26 

11 

3 

3 

»» • • 

Chipping 


— 


0 

10 

6 

5 

1 

10 

1 


Sodbury 











Lancaster . . 

Lytham 


— 


3 

3 

0 

11 

10 

3 

2 

Salop 

Bishop’s Castle 


♦ 


0 

9 

6 

22 

17 

6 

1 

*» • • 

Wellington . . 

1 

0 

0 

1 

18 

0 

4 

12 

0 

3 

YorkH.N.B. . 

Scorton 


♦ 


2 

11 

0 

45 

15 

4 

3 

W.B. 

Knaresbf)rough 

1 

0 

0 




36 

7 

10 

2 

>> »» 

Rotherham . 

10 

0 

0 




33 

0 

0 

2 

>» >» 

tt * 

10 

0 

0 


— 


100 

0 

0 

2 

»» »» 

f) * 

0 

5 

0 

0 

4 

0 

1 

2 

9 

1 

Anglesey 

Llangefni . . 

1 

0 

0 


— 


11 

10 

0 

2 

Caidigan 

Cardigan 

3 

0 

0 


— 


19 

0 

8 

2 

Carmarthen . 

Carmarthen . 

1 

0 

0 


— 


2 

2 

0 

1 

Denlngh 

Llangollen . . 


— 


0 

9 

0 

3 

2 

3 

1 

Glamoi gan . . 

Barry 

4 

0 

0 


— 


15 

11 

0 

2 

f* • • 

Neath 

5 

0 

0 

4 

4 

0 

5 

0 

0 

1 

»» • • 

Swansea 


— 


.5 

6 

0 

15 

0 

0 

3 

Montgomery 

Machynlleth 


♦ 


0 

16 

0 

16 

16 

0 

2 


£42 

5 

0 

£24 13 

0 

£407 

6 

5 

39 


* Dismissed under Probation of Offenders Act. 

>«»««« 


Foot*aild* Mouth Disease.— A further outbreak was conOrmed on Sep- 
tember 28 at Bilsdale, Stokesley, Yorkshire (North Riding). The 
previous outbreak in that locality -- ref erred to in the October issue of 
this Journal — was confirmed on September 20. No further outbreaks 
having occurred in the Yorkshire (West Riding) or Surrey infected areas, 
or in the Yorkshire (North Riding) infected area since September 28, 
the restrictions in force in those areas were withdrawn on September 
29 and October 14 and 19 respectively. 

APPOINTMENTS 

COUNTY AGRICULTURAL EDUCATION STAFFS : 
ENGLAND. 

Cornwall : Mr. E. Beckley has been appointed Head Gardener and 
Lecturer at the Tamar Valley Experimental Station, vice Mr. 
C. E. Grainger. 

Derbyshire : Mr. G. E. Limb, B.Sc., N.D.A., has been appointed 
District Agricultural Organizer, vice Mr. G. H. Bates, B.Sc. 
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Devonshire : Mr. J. E. F. Jenks, N.D.A., O.D.A., has been appointed 
District Lecturer in Agriculture, vice Mr. J. N. Sharrock, N.D.A., 
N.D.D. 

Essex : Mr. K. J. Fleming, N.D.D., B.D.F.D., has been appointed 
Assistant Instructor in Dairying, vice Miss G. M, Woods, N.D.D., 
B.D.F.D. 

Mr. R. N. Sadler, N.D.A., N.D.D., has been appointed District 
Agricultural Organizer and Lecturer in Dairy Husbandry. 

Herefordshire : Mr, S. F. Siderfin has been appointed Manager of the 
County Egg-Laying Trials. 

Isle of Ely : Mr, W. F. Choal, N.D.A., D.I.C., has been appointed 
Horticultural Superintendent, vice Mr. W. G. Kent, NJD.IL 

Kent : Mr. W. Corbett has been appointed Instructor in Glass-house 
Work and Market Gardening. 

Mr. L. C. Turnill has been appointed Assistant Instructor in 
Poultry Keeping. 

Norfolk : Mr. P. E. Cross* has been appointed Assistant Instructor 
in Horticulture. 

Miss E. Turnbull has been appointed Manageress of the County 
Egg-Laying Trials. 

Shropshire : Mr. W. E. Usher, B. Sc., has boon appointed Agricultiiral 
Instructor, vice Mr. T. B. Evans, B.Sc. 

Mr. A. H. Whyte has been appointed Horticultural Lecturer, 
vice Mr. R. Duncan. 

Miss B. A. M. Chamberlin has been appointed Assistant In- 
structress in Poultry Keeping. 

Miss B. Halford has been appointed Manageress of the Coimty 
Egg-La5dng Trials. 

Sussex (West) : Mias K. Elliott, N.D.P., has been appointed Mahageress 
of the County Egg-Laying Trials. 

Wiltshire : Mr. W. Saint has been appointed Manager of the County 
Egg-Laying Trials, vice Mr. F. R. Wallbutton. 

Yorkshire (Agricultural Department, University of Leeds) : Miss E. M. 
Crossley, N.D.D., has been appointed Assistant Instructress in 
Dairying, vice Miss M. L. Evelyn, N.D.D. 

Mr. J. M. Mackay, B.Sc., A.I.C.E., has been appointed Assistant 
Lecturer in Agricultural Engineering, vice Mr. H. Preston, B.Sc., 
A.M.I.Struct.E. 

Miss W. E. Jolly has been appointed Instructress in Rural 
Domestic Economy. 

WALES. 

Carmarthenshire : Miss P. M. Jones has been appointed Instructress 
in Rural Domestic Economy. 

Glamorganshire : Mr. C. R. S. Gregory has been appointed Instructor 
in Horticulture. 

PRINCIPAL WHOLE-TIME MEMBERS OF TEACHING STAFFS AT 

UNIVERSITY DEPARTMENTS OF AGRICULTURE, AGRICULTURAL 
COLLEGES, ETC., IN ENGLAND AND WALES. 

Stttdley College, Warwickshire. 

Miss Bryan, B.Sc., has been appointed Lectmer in Botany and 
Chemistry, vice Miss M. Madge, B.Sc., Ph.D., resigned. 

Miss M. Pringle, N.D.D., C.D.P., has been appointed Assistant- 
Instructress in Poultry Husbandry, vice Miss V. Dowse, N.D.A., 
resigned. 

Miss K. F. Kaye, N.D.D., C.DA., has been appointed Lecturer 
and Instructress in Agriculture. 

* Wholly employed by the County Coimoil, but only partially on 

agricultural education work. 
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NOTES FOR THE MONTH 

One of the most valuable qualities the farmer can possess 
to-day is adaptability ; and, in general, he has it in a very 
real though perhaps not readily recognized 
Grazing form. Farming is a slow business, and 
Problems does not lend itself to sudden changes. 

There is the character of the soil as a 
limiting factor ; the farming tradition of the district built 
up on centuries of experience ; and the adopted rotation of 
crops which fit in with one another and produce the most 
economic return for the expenditure. There may be many 
other factors which operate against change, but notwith- 
standing them all, the careful observer to-day will find modi- 
fications of farming practice going on gradually in almost 
every part of the coimtry ; and he will find that although 
the steps taken to reach something better are necessarily 
slow, sound reason is usually on the side of the practising 
farmer. 

To take an example : temporary leys are recommended for 
the East Anglian farmer as a means of conserving labour 
and adding to the fertility of his soil. After due thought, he 
responds by laying land down to lucerne, thus securing even 
greater soil enrichment and a higher degree of insurance 
against drought. The farmer is advised to adopt intensive 
rotational grazing ; but he is not normally short of grass in 
summer (fe., up to the limit of his capital in these times) and 
he knows that in a drought, water, not fertilizer, is the deter- 
mining factor. He does not, therefore, too readily adopt 
the new system, but he quickly takes in that part of the 
lesson which gives him a lengthening of the grazing season 
at both ends by the aid of artificial manures, and he remembers 
for use another part of the story which shows the excellent 
effect of nitrogen on Italian rye-grass in promoting early 
spring keep. The great thing, he is well aware, is to secure a 
supply of grass as long as possible through the winter, for he 

3x 
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knows that he must look to out-wiiiteriug more and more 
for reasons both of farming economy and of the health of 
stock. Usually, he has to pin his faith to a pasture left rough 
in autumn. One eaten down bare in autumn and grazed inter- 
mittently throughout the winter has little stock-carrying 
capacity in the dead ’’ season and starts growth late in 
spring. Where, however, it has been well grazed, is manured 
in the early autumn, and then left unstocked for a couple of 
months, it will usually produce a fair abundance of fresh, green 
keep at a time when succulent herbage is scarce. The farmer 
knows that it is impracticable to manure all his winter grass, 
and has to content himself with a judicious blend of various 
treatments — trough pasture, bare pasture manured early and 
saved for a month or two, and Italian rye-grass helped along 
by nitrogen for earliest spring keep. Closely related to this 
question of out-wintering is that of the provision of shelter. 
The more farseeing are giving increased attention to the 
planting up of shelter belts ; that is, in cases where the 
cheaper home-made shelters will not meet requirements. 


Novelty is the breath of life to publicity, and the oppor- 
tunity for novel advertising oflEered by such a popular medium 
as the comic film cartoon is one that can- 
The House not be ignored in a progressive and up- 
ihat John BuUt to-date publicity policy. Why should not 
the world of com, cabbages and cows be 
given all the antics of Mickey Mouse and his brethren, and 
sent round the theatres to declare the especial virtue of the 
produce of the English farm and farmyard ? It is interesting 
to note that the Empire Marketing Board has produced a 
comic film cartoon as a means of advertising home produce. 

The Board’s film, “The House that John Built,” takes full 
advantage of the licence which is allowed in the fairy-tale 
world of the cartoon. John is the British producer and the 
House that is built is England — ^the England of sheep and 
pigs and orchards and dairies and harvests — ^but the scarecrow 
chases ofi the marauding crow with a pitchfork ; the sheep 
takes off her woollen garments as a comedian divests himself 
of a dozen waistcoats ; the pigs stage a banquet to fatten 
themselves magnificently for market ; the cow supplies a 
magical milking pail from space, and so on. The produce of 
the land comes to the shops of England in aeroplanes, balloons 
and parachutes. 




TIu' >(‘tnv(‘m\v < Ija.M's tht' inarmuliiii^ t row. 



'ria^ Mho<>]» tak<*s off li^r woolleii i?annrnts. 

“Still” 1*kituhe Incidents from the Film, “The House that John Built,’ 


To face page 84(i. 





Tlio dairy produce arrives by ]){irac]iufo. 


“Still” Pioture Incidents from the Film, “The House that John Built.” 
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The secret of the popularity of the cartoon film is the fact 
that it can be as fantastic as it pleases. Jumping over the 
moon becomes the very simplest and most obvious thing a 
seK-respecting young cow can do. Given enough comic 
invention, the cow can become the really magnificent animal 
she is in the Mickey Mouse cartoons — a xylophone player, an 
orchestra conductor, a figure of tragedy pursued by maddened 
motor cars, or a ju-ju dancer in the jungle. The point for 
publicity is that, made alive in this way, she will sell her 
milk and butter and cheese the more cheerfully and effectively 
for it. 

“ The House that John Built ” has already been shown by 
the Ministry at the Royal Agricultural Society’s Show at 
Manchester this year, and at Leamington and Hereford in 
connexion with National Mark Weeks. It was shown by the 
Empire Marketing Board at the Imperial Fruit Show at 
Leicester, and is now included in the Board’s library of films 
and will be used in the various types of non-commercial 
display in which the Board engages from time to time. Those 
who have an opportunity should not fail to see this entertaining 
and instructive film. 

«##««# 

A NOTE on the Ministry’s new series of Advisory Leaflets 
was published in the October, 1930, issue 
Advisory of this Journal, p. 050. The following 
Leaflets leaflets in this series have been issued since 


last spring : — 


No. 

1. 

Tuberculosis in Poultry. 

>» 

2. 

Destruction of Charlock. 

ff 

3. 

Coltsfoot. 


4. 

Sheep Maggot Fly. 

9t 

6. 

Potato Scab. 

t» 

6. 

Blaokquarter, Quarter 111 or Black I-og. 

tf 

7. 

Management of Bulls. 

9f 

9. 

Insecticides and Fungicides. 

*9 

10. 

Fruit Tree Red Spiders. 

>9 

11. 

Winter Moths. 

99 

12. 

Mole Draining. 

9* 

13. 

Apple Bawfly. 

99 

14. 

Sheep Nostril Fly. 

“Husk” or “Hoose.” 

9i 

15. 

99 

17. 

Swine Erysipelas. 

99 

18. 

Cabbage Root Fly. 

99 

20. 

“ Bla<^ead ” of Turkeys. 


The Ministry is now able to supply free of charge up to 
four leaflets on any one subject, e.gr., fruit growing ; diseases 
of animsls ; manures ; insect pests ; fungus diseases ; weeds ; 
etc., with a maximum of 20 leaflets in all. Above these limits, 

3i2 
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leaflets will bo charged for at the rate of ^d. each, or 6d. per 
dozen, post free. If groups of leaflets dealing with related 
subjects are required, the Sectional Volume of Collected 
Leaflets or the Bulletin dealing with the subject should be 
purchased. A list of the Ministry’s leaflets and priced publica- 
tions will be sent gratis and post free on request. 

It is not very generally known that a scheme is in existence 
whereby persons who wish to receive the Ministry’s leaflets 
as issued, without special application, may do so on payment 
of a nominal registration fee. Reference was made to the 
arrangement in the July, 1928, issue of this Journal, p. 309, 
but the fees payable have since been reduced. 

For convenience the leaflets are divided into four main 
groups dealing with the following subjects : — 

I. Farm Live Stock (including Dairying, Feeding Stuffs, Pests 
and Diseases of Farm Animals). 

II. Small Live Stock (Poultry, Rabbits, Bees, Goats). 

III. Farm Crops (including Manures, Weeds, Pests and Diseases 

of Farm Crops). 

IV. Garden Crops and Fruit Growing (including Manures, Weeds, 

Pests and Diseases of Garden Crops and Fruit Trees). 

The annual registration fees now payable are as follows : — 

To receive New and Revised Leaflets per annum 

1. Of any one or two groups . . . . . . . . Is. Od. 

2. Of any three or of all four groups , . . . • Is. 6d. 

The Seventh Annual Conference of County and College 
Dairy Instructors and Instructresses in England and Wales, 
convened by the Ministry, was held on 
Dairy October 23 at the Civil Service Com- 

Instnictors’ mission, Burlington Gardens, under the 

Conference, 1930 chairmanship of Mr. J. F. Blackshaw, 
O.B.E., the Mnistry’s Dairy Commissioner. 
In addition to county and college instructors and instructresses, 
there were present a number of county agricultural organizers 
and principals of agricultural colleges, the total attendance 
reaching 130, The Conference was opened by Earl De La 
Warr, Parliamentary Secretary to the Ministry. 

Papers on the following subjects had been circulated before 
the date of the meeting : — 

“ Organized Milk Distribution by Producers,” by 
Mr. F. N. Gingell, M.R.I.P.H., Manager, Harpenden 
Dairies, Ltd. 

“Milk in Schools organized on a County Basis,” by 
Mr. T. Hacking, M.Sc., Agricultural Organizer for 
Leicestershire. 
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“ Courses of Instruction on Clean Milk for Health 
Visitors/’ by Mr. C. H. Westwater, M.A., B.Sc. (Agr.), 
Armstrong College, Newcastle-upon-Tyne. 

“ Some American Experiences,” by Mr. R. Boutflour, 
M.Sc., Director of Dairy Husbandry, Harper Adams 
Agricultural College, Newport, Salop. 

“A Travelling Dairy ^hool in an Industrial Area,” 
by Miss H. S. Wood, N.D.D., Instructress in Dairying, 
Nottinghamshire . 

“ Laboratory Control of Commercial Milk Supplies,” by 
Mr. L. J. Walker, N.D.A., N.D.D., B.D.F.D., United 
Dairies (London), Ltd. 

“ Co-operative National Scheme for the Purchase and 
Sale of Milk,” by Mr. G. Walworth, M.A., Dip. Agric. 
(Cantab.), Agricultural Organizer, Co-operative Union, 
Ltd. 

Some Cheese Problems,” by Dr. A. T. R. Mattick, 
B.Sc., and Mr. J. G. Davis, M.Sc., National Institute for 
Research in Dair5H[ng, Reading. 

Each paper was introduced at the meeting with a shoit 
address which was followed by open discussion. 


The Ninth Ann\ial Conference of County and College 
Poultry Instructors was held on October 21 at the Civil Service 
Commission under the chairmaiivship of 
Poultry the Ministry’s Poultry Commissioner, Mr. 

Instructors’ Percy A. Francis, O.B.E. Ninety-eight 
Conierence, 1930 instructors, agricultural organizers, prin- 
cipals of colleges, and others were present. 

Earl De La Warr, the Parliamentary Secretary to the 
Ministry, who opened the proceedings, spoke of the enormous 
strides made by the poultry industry during the last few 
years. Although the consumption of home-produced eggs 
had doubled, the importation of foreign eggs had not materially 
increased since 1913. There was ample scope for still greater 
home production, and the Ministry looked to poultry in- 
structors to utilize the opportunities offered by personal con- 
tact with producers to capture more of the market at present 
held by imported supplies. Earl De La Warr also referred to 
the National Mark Scheme as part of the national effort for 
building up a demand for home produce, and to the Marketing 
Bill, which contained proposals for improving the marketing 
organization of the industry. 
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Professor R. T. Parkhurst, Director of the National Institute 
of Poultry Husbandry, contributed a paper on the possi- 
bilities of battery-brooding in this country. Mr. F. S. Dennis, 
Advisory Economist at Harper Adams Agricultural College, 
outlined a scheme for the collection of data on poultry costings. 
Mr. Tom Newman, of the Scientific Poultry Breeders’ Associa- 
tion, spoke on intensive poultry keeping, and Mr. F. W. 
Bowers, formerly County Poultry Instructor for Essex, dealt 
with the development of day-old chick hatcheries. Mi*. B. C. 
Brewer, Chief County Poultry Instructor for Somerset, and 
Mr. E. Russell, the Devon County Poultry Instructor, con- 
tributed papers on approved poultry breeding stations and 
the cockerel breeding scheme, both of which were referred to 
a select committee for the consideration of points of detail. 
All papers were followed by open discussion. 

»«««#« 

The following note has been communicated by Mr. J. M. 
Templeton, B.Sc., Principal of the Farm Institute, Sparsholt, 
near Winchester : — 

Short Course A member of the Hants Agricultural 
lor Cowmen Education Committee made the suggestion 
that short courses of a week or less should 
be arranged for farm workers. This suggestion was acted upon 
and a short course for cowmen, of three days’ duration, was 
arranged at the Farm Institute, Sparsholt. It was fomid that 
three days was as long as men in permanent employment could 
easily be away from their work, and although this period was 
considered too short to cover the ground satisfactorily, yet it 
was felt that good work could be done in the time. 

The course for cowmen was planned (1) because of the 
very large dairying interest in the county, (2) because of the 
need to hold such a course before the busy, winter season 
began, and (3) because of the excellent equipment available 
at Sparsholt. The course was held from September 16-19, 
and the men resided in the hostel. A very satisfactory respoiise 
was given, and 12 cowmen were enrolled. The fee for the course 
was 10s., and was in all cases paid by the employers. Most of 
the men were head cowmen, but all had had years of experience, 
and were supposed to “ know their job.” 

The greatest difficulty was to frame a course of lectures 
and demonstrations in order to cover as much ground as 
possible in such a short period, and also because the capabilities 
of the cowmen were on ‘‘ unknown quantity.” The practical 
side was obviously important, and demonstrations therefore 
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formed a large part of the course. The equipment at Sparsholt 
is superior to that on the majority of ordinary farms, especially 
as three different milking-machine units are used, but the size 
of the dairy herd at that time was under 20 milking cows. 

The general outline of the course was arranged to cover 
the whole aspect of sound management to maintain healthy 
herds for the production of clean milk. Work started at 7 a.m. 
and continued until 8 p.m. with breaks for meals. 

The following is a summary of the lectures and demon- 


strations given : — 

Feeding of cows and feeding stuffs . . . . 8 iiours. 

Clean milk firoductkm . . . . . . . . 4 ,, 

Recoixling coinjictition (clean milk and 

milking).. .. .. .. .. ..2 „ 

Sterilization of utensils . . . . . . . . 8 ,, 

Milking machines. . . . . . . . . . 3 „ 

Milk secretion . . . . . . . . . . ,, 

Veterinary lectures . . . . . . . . 2 „ 


The lectures were given by members of the Institute staff, 
with some help from the tbunty Lecturers, and by a member of 
the staff of the National Institute for Research in Dairying. 
In all cases the lectures were supplemented as far as possible 
by charts, etc., and were followed by demonstrations. The 
practical work consisted of milking instmetion, but more 
impoitanee was attached to the cleaning of sheds and cows, 
and the stylo and method of milking. After milking was 
completed the men had to clean and sterilize all uteivsils used, 
i.e., buckets, strainers, refrigerator, milking machines, etc., each 
man being given a separate job which was changed daily. 

In the feeding of cows, considerable ignorance of the ordinary 
foods in use was shown, and very vague ideas of weights 
of foods and forage were general. A keen competition was 
arranged in which each man had to food cows with varying 
weights of hay, straw and concentrates, these being checked 
on the scales. 

In the evenings from 7-8 p.m. informal talks were held, 
when questions and problems were invited from the men, and 
this brought out much useful information, and the men realized 
the value of the discussions m dealing with each one’s own 
peculiar difficulties. 

Such a course, which must be regarded as of rather an 
experimental nature, showed clearly that the following con- 
clusions may be drawn : — 

(1) That there is a demand among farm workers for increased 
knowledge in order to do their work more efficiently. 

(2) That this is a soimd means of increasing the activities 
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of agricultural education in the county and getting into 
very close touch with the farm workers. 

(3) That the practical man is not always as careful as he 
should be, as, for example, in weighing out foods and 
carefully washing buckets. The general excuse, “ there 
was not time,” was shown, by better organization, to be 
untenable. 

(4) That such practices as wet hand milking, use of 
uncovered buckets, excessive feeding of roots and 
coarse fodders, etc., are difficult to overcome, but even 
the oldest men were willing to try other methods. 

(5) That even really good men find it very difficult to 
understand such things as “ balanced rations,” “ coli 
in 1 c.c.,” “ sterilization,” and so forth. 

(6) That the value of such courses cannot be truly estimated, 
as with the interest of the men aroused, and their con- 
fidence obtained in such totally different surroundings 
from those to which they are accustomed, one cannot 
help feeling that their quest for knowledge will increase, 
and that the majority of the men in the future will 
endeavour to get a better knowledge of their work. 
Men who are working in herds in the Clean Milk Com- 
petition were most keenly interested in bacteria and 
their effects on milk. 

(7) That the men attending such a course as this are better 
instructed by demonstrations than by lectures, as they 
can assimilate knowledge more easily through their eyes 
than by means of their ears. 

In Hants we are convinced that such courses are most 
valuable, and they will be continued from time to time. The 

next course will be one for Poultrymen. 

#*##«« 

According to returns made to the Ministry by the beet- 
sugar factories operating in Great Britain, the total quantity 
of home-grown beet sugar manufactured 

Production of during October, 1930, together with the 

Home*Grown quantity produced during the corres- 
Beet Sugar ponding month in 1029, was : — 

cwt. 

October, 1930 2,110,605 

October, 1929 . . . . . . 1,456,608 

The total quantities of sugar produced during the two 
manufacturing campaigns to the end of October were : — 

cwt. 

1930/1931 2,309,180 

1929/1930 1,468,513 
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The following table, which has been prepared from a 
statement issued by the Department of Agriculture for Scot- 
land, shows the acreages of potatoes 
Potato Acroages grown in Scotland in 1030 with corre- 
in Scotland, 1930 sponding acreages in 1929 : — 




1930 

1929 



acres 

acres 

Total acreage grown 


. . 130,000 

144,770 

Total first earlies . . 

, . 

13,120 

15,144 

Total second earlies 


15,362 

20,660 

Total main crops . . 

. . 

76,953 

91,278 

Total unclassified . . 


24,565 

17,798 

Acreage figures for the most important srarieties only are as 

under : — 




First Earlies : — 




Epicure 


7,703 

7,939 

Duke of York, etc. 


1,794 

2,408 

Sharpe’s Express , . 


1,712 

1,954 

Eclifise, etc. 


948 

1,794 

Ninetyfold . . 


209 

189 

May Queen 


127 

317 

Second Earlies ; — 




Great Scot . . 


10,059 

13,777 

British Queen, etc. 


3,518 

3,630 

Ally 


339 

962 

Arran Comrade 


331 

404 

Royal Kidney, etc. 


252 

697 

Main Crop : — 




Irnmune 




Kerr’s Pink . . 

, . 

39,097 

47,329 

Golden Wonder, etc. 


7,986 

6,716 

Majestic 

, . 

5,657 

7,537 

Arran Banner 

. . 

678 

278 

Arran Consul 

. . 

617 

1,610 

N on-immune 




King Edward, etc. . . 


15,146 

15,324 

Arran Chief. . 

, , 

3,036 

5,812 

Up-to-date, etc. 


1,195 

1,657 

Field Marshal 


434 

479 

The total area under 

potatoes in Scotland has decreased 

by nearly 15,000 swres. 

It is 

noteworthy, however, that, in 

the main crop varieties. 

the 

acreage under King Edwards 

has decreased only slightly, while Golden Wonder and Arran 

Banner have increased in area. In the second earlies. Ally 


has decreased in acreage by approximately 66 per cent, and 
Royal Eadney by approximately 04 per cent, as agahist a 
general decrease of about 10 per cent. 

The Scottish estimates of yield for this year are not yet 
available, but for comparative purposes it may be stated 
that the preliminary estimates for England and Wales indicate 
a yield of 6>1 tons per acre in 1930 as against 6*9 tons in 1929. 
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The annual dairy cow judging competition for Young 
Farmers’ Clubs took place at the Dairy Show, by courtesy of 
the British Dairy Farmers’ Association, 
Young Farmers’ on October 23, 1930. Nine teams con- 
Cluhs : Annual tested for the Farmer and Stockbreeder 
Dairy Cow and Agricultural Gazette silver challenge 

Judging Com- cup. 

petition, 1930 The cattle judged were of the Daii’y 
Shorthorn, Ayrshire and Jersey breeds, 
there being four animals in each ring. Maxima of 60 points 
were awarded for placing, and 60 points for oral reasons. 
Messrs. M. D. Bannister and W. Burkitt acted as judges, and 
Professor J. A. S. Watson as umpire. 

The contest proved very interesting, and attracted the 
attention of many spectators throughout the day. The cup 
was won by the Buckingham Royal Latiix School Calf Club 
(“A ” team) by 758 points, Cuckfield Calf Club being runners- 
up with 748 points. The scores were as follows : — 


(1) Buckingham Royal Latin School Calf Club (“ A ” 

Points 

team) 

758 

(2) Cuckfield Jersey Calf Club 

748 

(3) Horsham Calf Club (Holders, 1929) 

(4) Buckingham Royal Latin School Calf Club (“ B ” 

740 

te€un) 

734 

(5) Northumberland Calf Club . . 

712 

(6) Bletchley Calf Club . . 

693 

(7) Collingham Mixed Club 

690 

(8) United Dairies Kingsclere Calf Club 

650 

(9) Withleigh Mixed Club 

620 


III the individual scoring the top place, with the award 
of the silver medal of the British Dairy Farmers’ Association, 
was secured by John Amison of the Northumberland team 
with 267 points. Thomas Busby of the Buckingham Royal 
Latin School, “ A ” team, was a close second with 264 points, 
and two girls, Thirza Hobgen and Elsie Tidy, of the Horsham 
Calf Club and Cuckfield Jersey Calf Club, respectively, tied 
for third place with 262 points. The bronze medal of the 
British Dairy Farmers’ Association was awarded to each of 
those three competitors. 

The cup and medals were presented to the winning team 
and competitors by Lord Daresbury, C.V.O., who complimented 
all the teams and competitors on their efforts. 



1930.] 


The Biology of Seeds. 


855 


THE BIOLOGY OF SEEDS 

Sir J. Arthur Thomson, M.A., LL.I)., 

Emeritus Professor of Natural History in the University of 

Aberdeen. 

It is a sight to see a great heap of wheat in a granary, or 
a living cataract pouring down a chute into the hold of a 
grain vessel. A living cataract ! That is part of the thrill, 
for each of these grains of wheat is a living embryo, as well 
as a condensed store of chemical energy which man and beast 
can quickly turn into work and warmth. As we let the grains 
trickle through our fingers, it is interesting to think of our 
prehistoric ancestors who probably noticed the big kernels of 
the Wild Wheat growing on the shoulders of Mount Hermon, 
and set them apart for cultivation. This ^as doubtless the 
beginning of that long patience which led to such first-class 
wheats as Marquis — surely one of the factors that won the 
War. 

It is still more thrilling to think back and back to the ages 
when there were no seeds whatever, for it seems certain, judging 
from the fossils, that there were no seeding plants before the 
time of the later Devonian or Old Red Sandstone. There 
were many plants before that, but they were not seed-bearers. 
How they multiplied without seeds is a difficult question, to 
which we shall return at the end of this article. It is at present 
enough to notice that none of the flowerless plants such as 
ferns and horsetails, mosses and liverworts, have any seeds 
in the true sense. These are confined to Flowering Plants. 

The True Inwardness o! Seeds.— Botany books often tell us 
that seeds are “ the ripe ovules ” — the outcome of the full 
growth of the small, whiteish bodies that we find inside the 
seed-box (badly called the ovary) of a flower. This definition 
is true enough, but does it not rather conceal the open secret 
that the seed is or contains an embryo, just as a fertilized egg 
does when the hen has brooded on it for a while ? When we 
open a pea-pod and examine one of the seeds, wo soon discover 
that it consists of two plump seed-leaves laden with stores 
of food, and that between these there is a tiny stem (plumule) 
and root (radicle), which will by and by sprout and grow. 
To understand how this embryo-plant came to be requires 
long study, but we must be content here to be very clear 
about the main fact that the embryo-plant developed, inside 
the “ embryo-sac ’’ of the ovule, from a fertilized egg-cell, 
just as if it were an embryo-animal. Thus a seed turns out 
to be a very young plant, usually well equipped with reserve 
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food-material (on which we so lai^ely depend), and usually 
surrounded by firm protective envelopes. As the developing 
seed remains for some time in close union with the parent 
plant, from which it gets its food-materials both for growth 
and for storage, it may be compared without fancifulness to 
an embryo-mammal developing inside its mother’s womb or 
uterus. In short, mammals and fiowering-plants have achieved 
viviparity ; that is to say, what is liberated from the parent 
is a young creature, already more or less advanced in 
development. 

The Htnesses of Seeds. — Every living creature that is at all 
complicated may be described as “ a bundle of fitnesses,” and 
although a seed is only beginning to live it shows many of 
these fitnesses or adaptations, some of them so intricate that 
long ages must have been needed for their gradual perfecting. 
Thus some seeds are particularly fitted for being scattered 
or sown. In most cases this is due to the fruits, which may 
explode — ^like the pods of whins and broom ; or may be 
borne away on the wings of the wind — ^like the nutlets of 
dandelion- and thistle-down ; or may attract the hungry eyes 
of birds, with the result that the undigested seeds are scattered 
far afield ; or may adhere for a while to passing animals, as 
butter-burrs to sheep or cleavers to rabbits. In many a case, 
however, it is the seed rather than the fruit that is adapted 
for being scattered. Thus the hairs that form parachutes may 
be attached not to the fruits, but to the seeds, as in the case 
of cotton ; or the outer wall of the seed may be almost water- 
proof, so that long fioating in the sea may be possible without 
injury ; or the outside of the seed may become gluey when 
wetted, so that fixation in suitable moist soil is readily effected. 
In many other ways the seeds are fitted for being sown, and 
this is just one instance of their adaptations. We must also 
inquire into their fittedness for lying low, their fittedness for 
resisting injury, and their fittedness for sprouting when the 
time comes. 

Lying Low. — ^We must confess that we have never got rid 
of a feeling of mild surprise when we look round a seedsman’s 
shop and see the bags of dry seeds — all, or nearly all, alive. 
There is no need to be ashamed of this wonderment, for no 
biologist understands as yet the state of latent life into which 
many living creatures are able to sink without dying. Active 
living matter usually contams at least 76 per cent, of water ; 
but many seeds are dry and hard. Active living matter is in 
a ooUoidal state, i.e., with innumerable particles or droplets 
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suspended in a fluid medium, but there is not much hint of 
this in dormant seeds. It must be remembered, however, 
that a great part of a seed may consist of stored food that 
never has much life about it, and does not develop into living 
tissues as the embryo itself must do. 

In some of the higher animals, such as the badger, the 
fertilized egg-cell develops for a time into an embryo, and 
then stops for a long rest. Among the lower animals, also, 
this resting is not uncommon, and in the plant world it is par- 
ticularly characteristic of seeds. They develop up to a certain 
point, and then they stop and do not begin again till they 
are getting ready for sprouting. It is natural enough that 
there should be a resting time after a period of development — 
life has many of these see-saws — ^but the quiescence may be 
thought of in other ways as well. Thus it might be very 
disadvantageous if the embryo-plant grew too big for the 
ovule or for the seed-box ; and we must not too hurriedly 
say “ Impossible ! ” for the embryo of the mangrove-tree 
develops so vigorously inside the fruit that it protrudes and 
falls off into the seashore mud. This works well for the man- 
grove, but it would be ruination in most plants. It may also 
be that after the ripening of the fruit and the withering of 
the flower there is little food available for the seeds. 

In any case, it seems good sense to say that, for most plants, 
those kinds have succeeded whose seeds passed into a state 
of arrested development. This made it possible for the seeds 
to wait till the season was suitable for sprouting, or till they 
were sown in a suitable place. No doubt there are some seeds 
that usually germinate without a long rest, as in the case of 
willows, crucifers and grasses ; but it seems safe to say that 
for most plants it is advantageous that their seeds should be 
able to lie low for a considerable time. It gives the seeds 
increased chances of life if there is no need for hurry, if they 
can simply wait for spring or imtil they are carried to a more 
suitable place. And if the embryo-plant can wait in a state 
of arrested development, that makes it more possible to have 
very protective envelopes and a very condensed and hard 
legacy of food. 

If it be said that the embryo-plant simply has to lie low 
because of the hardness of the surrounding tissue and the 
seed-coats, and because of the unsuitable soil and weather, 
the answer is that this is not confirmed by the experiments 
of artifioially removing the hard envelopes or of placing the 
seeds from the first in artificially hospitable conditions. More- 
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over, some seeds germinate best after more than one winter’s 
dormancy. There seem to be deep advantages in a prolonged 
“ lying low.” 

Tenacity of Tjfa in Seeds. — Among the many errors that die 
hard is the sprouting of “ mummy wheat.” Man dearly loves 
a touch of the magical, and he is unwilling to give up the 
picturesque belief that wheat from inside a mummy-case may 
sprout after thousands of years of dormancy. There is the 
story of the man who bought some “ mummy wheat ” in Egypt 
and sowed it in Australia, where it germinated and grew with 
great vigour. There are many such ” records,” but in every 
carefully conducted scientific experiment the true mummy- 
wheat has refused to sprout at all. What happens in the 
ordinary popular experiments is the sprouting ol faked mummy- 
wheat, that is to say, of modem seeds substituted for the 
ancient ones. The supply has to meet the demand ; and 
we have heard that the alleged mummy-wheat sometimes 
grows into a variety that was not known in the time of the 
Pharaohs, but evolved in the early twentieth century ! In 
any case, it may be safely said that if mummy-wheat germinates, 
it is not true mummy-wheat. So that’s that. 

At the same time it is certain that seeds may remain alive 
for many years. Thus, Becquerel proved that some seeds 
germinated after resting for eighty-seven years in a herbarium 
— a hortua stems indeed. As regards the Sensitive Plant, 
a dormancy of sixty years has been demonstrated. In most 
oases, however, a tenth of that period would be considered 
a long dormancy ; but it would be interesting to have fresh 
data on this subject from practical men, such as seedsmen, 
gardeners, and farmers. Different kinds of seeds differ in their 
power of lying low, and much may also depend on the nature 
of the me^um in which they lie. It has often been noticed 
that the re-digging of a forsaken cottage-garden is followed 
by a reappearance of old-fashioned flowers that he^l not been 
seen th^ for years ; but care must be taken to show that 
the ref^pearing flowers came from seeds that had been lying 
dormant and not from underground stems or the like which 
were stimulated by the exposure. Allowance must also be 
made for the possibility of some fortuitous fresh sowing, e.g., 
of seeds included in the manure dug in, or of seeds carried 
on to tile freshly dug soil by the wind, or on the feet of birds. 

Frotoetiva Husks. — Seeds normally come to an approximate 
standstill in their development, being in a state of arrest when 
they are liberated ; the quiescent state may be prolonged 
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after sowing, sometimes for a considerable period in natural 
conditions or for a still longer period in experiments. Yet a 
little more must be said in regard to the frequent insuscepti- 
bility of seeds to untoward external influences. This is familiar 
in Nature, where seeds often land in very unsuitable places, 
such as little crevices in a wall, and yet do not die ; and 
more striking data have been furnished by experiments — ^by 
those of Becquerel in particular. 

The life of the embryo within the seed is anything but 
assertive, and yet it is strangely tough. One reason may be 
found in the seed-envelopes which allow of little diffusion as 
long as they are dry. Becquerel fitted pieces of the tough 
seed-coats of peas and beans on the top of a tube of mercury, 
above a Torricellian vacuum, and found that no air was 
drawn through, even in the course of months. The seed- 
envelopes are gas-proof, as long as they are dry. When they 
are soaked in water, however, they show the gaseous absorption 
that one would expect. 

In other experiments Becquerel showed that, in addition to 
the insulating seed-coats, there is extraordinary resisting 
power in seeds themselves. He perforated the envelopes of 
the seeds of wheat, mustard and lucerne, and subjected them 
to very inhospitable conditions without robbing them of their 
capacity for sprouting. Some of the trials which they with- 
stood were extraordinary. He dried them in a vacuum at 
40® C. for six months ; sealed them up in an almost exhausted 
vacuum tube for a year ; submitted them to the temperature 
of liquid air (—190®) for three weeks, and of liquid hydrogen 
(—250®) for three days ; after which he put them on moist 
cotton wool — ^where they germinated as usual ! Becquerel 
concluded that there was a complete cessation of the kind of 
activity we call ‘‘ life ” — ^which implies on its chemical side 
the down-breaking and rebuilding of proteins and other com- 
plex carbon-compounds. It is difficult, however, to call a seed 
** dead ’’ if it can eventually sprout ; all that we can say is 
that seeds may lose all signs of life without really dying. 

Oondfliaed Food* — Seed-plants proved very successful in the 
straggle for existence, partly because what was launched on 
the voyage of life was already a yoimg creature ; partly 
because of the perfection with which the seed-coats shut out 
injurious influences and enabled the embryo to lie low for 
a long time if need be ; and partly because of the legacy of 
condensed food which was placed at the disposal of the young 
plant at the critical time of germination. This food is sometimes 
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in the embryo itself, sometimes in the embryo-sac, and some- 
times in the surrounding ovule tissue ; it may be large in 
amount as in wheat, or in small quantity as in orchids ; it 
may be starchy, sugary, fatty or, best of all, proteinaceous ; 
it may be sottish or firm or, in rare cases like dates, almost 
as hard as bone. There are seeds and seeds. The most 
important biological facts are two : (1) that this legacy is 
very condensed, that it does not readily “ go wrong as long 
as the seed-coats are intact, but that it is fermented into 
fluid form before the time of sprouting ; and (2) that it makes 
it possible for the sprouting young plant to resume develop- 
ment and growth until it is able to fend for itself by absorbing 
food from the soil and the air. If man had thought out the 
device of seeds, he would have been very proud of his 
invention ! 

The Evolution of Seeds. — We have left this question to the 
end, because even an outline of an answer is undeniably 
difficult ; but it is well worth while to try to get hold of tho 
clue. For many millions of years after plants began there 
were no seeds, the first seed-bearing plants making their 
appearance in the Upper Devonian Period amid the ferns 
and other plants of the flowerless forests. If we ask how there 
Qould be successful plants without any seeds, we may get the 
beginning of an answer if we take a withering fern-frond 
and shake it over a sheet of paper and notice the shower of 
“ spores,” which used to be called “ fem-seed.” These spores, 
however, are very different from seeds, being single cells, as 
light as air, whereas seeds are already embryo plants. 

It is impossible, however, to stop here, for if we are able, 
e.gr., in a greenhouse, to watch a spore that sinks on to the 
moist soil we can see that it develops into a minute green 
disc, often about half the size of a threepenny piece. This 
inconspicuous disc or prothallus is actually the sexual fern — 
in great contrast to the asexual or spore-bearing fern with 
which everyone is familiar. On the under surface of the disc 
there are minute male and female reproductive organs, and, 
as is usual among living creatures, the egg-cell is fertilized by a 
sperm-cell and begins to develop into an embryo-plant, although 
this does not form a seed in ferns or in any of their (cryptogam) 
allies. In ferns it grows up from the prothallus and gradually 
develops into the spore^bearing fem-plant. This is #hat is called 

alternation of generations ” — ^the alternate occurrence in 
one life-history of two different forms differently produced. 
In the fern life-history the sequence is : Spore-bearing 
Fern — Spore — ^Prothallus — Egg-cell and Sperm-cell — ^Embryo — 
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Spore-bearing Pern. In this, however, there is nothing quite 
comparable to a seed. 

It was not till about 1850 that botanists saw how to relate 
the ordinary flowering plants to the flowerless forms like ferns 
and horsetails, mosses and club-mosses. It was then that a 
genius, Wilhelm Hofmeister, had the insight to discern and the 
skilled patience to prov^e that the ordinary flowering plant is 
a spore-bearer, that has incorporated and well-nigh suppressed 
the sexual generation. 

It is a difficult story, but a beautiful one, that the stamens 
and carpels of the flower are transformed spore-bearing leaves, 
that there are two kinds of spores — the pollen-grains made in 
the anther and the embryo-sac that is hidden away inside the 
ovule within the ovary. As far as the pollen-grain is con- 
cerned, the sexual generation (like a fern’s prothallus) is re- 
stricted to the formation of three nuclei, one of which fer- 
tilizes the egg-cell. As far as the embryo-sac is concerned, the 
sexual generation (again like the fern’s prothallus) is restricted 
to three cell-divisions in the embryo-sac, one of them resulting in 
an egg-cell. 

From the fertilized egg-cell an embryo-plant develops, sur- 
rounded by more or less nourishment, while the outer walls of 
the ovule result in the protective envelopes. Thus we account 
for seeds, v^hich began to be formed in certain extinct pioneering 
plants, many millions of years ago. The pioneer seed-bearers 
made their appearance in the Upper Devonian, as we have said, 
and became exuberant in the Carboniferous Period, when the 
coal-measures were laid doira. They are called Seed-Ferns, or 
Pteridosperms, or Cycadofilices, the last name meaning that 
they show a combination of Cy cad-like and Fem-like characters. 
They made one of the most important steps in the whole story 
of evolution. Where would Man be without seeds ! 

We are not pretending that it is at present possible to describe 
the precise steps by which the first seeds began millions of 
years ago, but Hofmeister discovered the main clue — ^that the 
spore-bearing generation incorporated a dwindling sexual 
generation ; and Professor Bower has discovered another 
clue, that the ascendancy of the asexual “ sporophyte ” and 
the dwindlii^ of the sexual ‘‘ gametophyte ” is to be asso- 
ciated with increased adaptation to terrestrial conditions. 
Dry land does not afiord such a safe and soft cradle for egg-cells 
and embryos as the water does. Hence the great advantage 
of well-mothered seeds, which are not set adrift till they are 
relatively advanced. 


3k 
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Moreover, the fertilizing elements — ^the male-cells— of ferns 
and their allies are active ciliated cells, able to reach the egg- 
cell by swimming in water-containing spaces, c.jr., under the 
prothallus. But how difficult this would be in ordinary flower- 
ing-plants — a difficulty evaded by having insect-carried or 
wind-bome pollen-grains that adhere to the moist stigma of 
the flower, and send out a long pollen-tube feeling its way down 
the style towards the distant egg-cell in the embryo-sac. The 
fertilizing male element in the flowering plant is a nucleus that 
travels down the pollen-tube. 

The long story should become vivid when we notice the 
remarkable discovery that out of the pollen -grain of Cycads and 
the Maiden’s Hair Tree there come two or more motile sperma- 
tozoa or male-elements, very like those of ferns and their 
allies. We give flowering plants the technical name of Phan- 
erogams, which means “ with conspicuous sex,” in contrast to 
Cryptogams with hidden sex.” The fact of the matter is that 
in flowering plants the whole of the true sex-generation has 
been so thoroughly hidden away that it needs a botanist to 
find it. But it was this that led to seeds ! 

♦ ♦ ♦ lie 4e ^ ' 

THE CONTROL OF WARBLE FLIES IN 
NORTH WALES 

W. Maldwyn Davies, B.Sc., Ph.D., 

Adviser in Agricultural Zoology y University College of North 

WaleSy Bangor, 

The problem of warble fly control is receiving the serious 
attention of the agricultural community throughout Great 
Britain. So much has been heard lately of the widespread 
losses which take place annually through the ravages of this 
pest that it is not intended to elaborate this aspect of the 
subject. On the other hand, farmers, appreciating the con- 
siderable damage caused by the warble fly, are becoming 
desirous, should economic factors permit, to join in any 
campaign initiated to bring about an effective control of this 
pest. 

Xnfertatioii of Warbles in 1980. — It was anticipated after 
the fine, early summer of 1929 (rainfall in Bangor district 
from April to July, 8*45 inches) that the infestation of warbles 
in 1930 would be high. In the Bangor district, warbles began 
to appear on the backs of cattle as early as the second week 
in January. That this date is exceptionally early is evident 
from data obtained by Walton^*^ who, working in the same 
* For references, see page S70. 
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area, writes “ exceptionally early larvae are now and again 
observed; me February 11, 1921, and another February 27, 
1924.” The size of larvae was comparable. In the present 
observations in another district — Pwllheli— the infestation on 
February 11, 1930, is indicated by counts on two farms ; — 

FARM A (low-lying, wooded) : 23 cows examined ; 21 infested, 
averaging 6 warbles per animal (gross av. 4*5). 

31 young fattening cattle examined, all infested, 
averebging 11*5 warbles per animal. 

FABM B (high -lying, wooded) : 16 cows examined ; 14 infested, 
averaging 2*5 warbles per animal (gross av. 2-2). 

9 young fattening cattle examined, all infested, 
averaging 11-3 warbles per animal. 

Later in February, opportunity was afforded, under a large- 
scale demonstration scheme carried out in conjunction with 
the Madryn Farm School, for the examination of all cattle 
from the extreme point in the S. Caernarvonshire peninsula 
to about three miles inland. Thus, on February 24, 25 and 
28, 243 cattle were examined in this area and 188 of these 
proved to be infested at this early date. The average number 
of warbles on the infested cattle (all ages) was 15*4 per animal 
(gross average 12*0) varying from 1 to 69. 

This average at so early a date is abnormally high, for 
during Walton’s observations (1920-1926) the highest (gross) 
average throughout the season was 9-14 warbles per animal, 
found in 1923 (rainfall during previous April to July 9-93 
inches). Further, the highest average (gross) count taken 
in any one herd during those years was 13-8 warbles per 
animal on 14 young cows in 1926, whereas in the present 
observations in the S. Caernarvonshire area, at this early 
date, the average on a single herd of 18 animals (all ages) 
was 20*2 warbles per animal, while actually, on one small 
holding, the cattle, viz., 2 cows, 1 heifer and 1 bullock, gave 
an average of 32’ 5 warbles per animal ! As all cattle in this 
district were subsequently dressed it was not possible to 
obtain comparable counts at a later date. This early and 
high infestation, however, was not confined to the S. Caernar- 
vonshire and Bangor district, for, on March 4, a herd in 
Anglesey, comprising 11 cows and 7 yearlings, gave an 
average of 12*4 warbles per animal. Observations on cattle 
throughout N. Wales showed that the high infestation was 
general, and butchers have stated that it was one of the 
worst years for ** warble damage ” within their memory. 

On observation cattle, Hypodemui lineatd larvae commenced 
to leave the back in the second week in March. With an 
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early infestation, it was hoped that all larvae would have 
left early, thus making it unnecessary to carry out a late 
dressing. Unfortunately, this was not the case for, when the 
cattle in the S. Caernarvonshire area were examined on June 
30, it was found that of 30 cattle examined, which had been 
treated with derris powder wash a month previously, 16 
animals still had warbles, averaging 2*6 per infested animal. 
This point was important in an area where total eradication 
was being attempted, and it became necessary in the area to 
carry out the last treatment at this date. 

Treatment of Cattle. — In addition to the aforementioned 
large-scale demonstration scheme, in which the ultimate results 
will become evident only after next and subsequent years, 
trials have been conducted for several years in North Wales 
with the object of selecting an efficient insecticide which 
could be recommended for general use against the warble fly. 
Walton,^ following up the work of Bishopp^ and others, had 
tried iodoform and vaseline, also derris powder and vaseline ; 
these gave very promising results. The use of these ointments 
met the need of the, then, comparatively few farmers who 
were anxious to destroy the warbles, particularly on fat or 
dairy cattle. With a realization of the extensive losses due 
to the warble fly, there has come a general demand on the 
part of the agricultural community in the province for a 
method which can be applied easily on a large scale, and 
which aims at the eradication of the fly over large areas. 

This demand was welcomed because the work of Bishopp 
and others had pointed clearly to the most promising insecti- 
cides for the destruction of warble fly larvae, and it remained 
for the farmers to request that large-scale experiments be 
carried out to combat this pest. Anticipating such a demand, 
the writer has, for the last three years, carried out tests with 
materials likely to meet this need. The need is not only for a 
material that is cheap, easily applied, harmless to animals 
and odourless, but that is also highly effective under ordinary 
farm conditions. 

Some of the materials tried were useless ; others, though 
efficient, were too expensive or, while efficient under experi- 
mental conditions, did not give satisfactory results under 
ordinary farm conditions. The high toxicity of derris powder 
wash for the destruction of warble fly larvce had been proved 
by Bishopp and others, and was further demonstrated in the 
Worcestershire experiments.^ 
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Derris powder, of course, is the dried and powdered root of 
a tropical plant (Deguelia) of which there are several species. 
Mclndoo® had shown that of eight powders used as “ dusts ” 
only three species were efficient as insecticides, whereas 
Fryer, Stenton, Tattersfield and Roach® showed that even 
supplies of derris from the same source may differ in toxic 
properties. Hence it appeared very necessary that the farmer 
should be guarded against buying derris powder which was use- 
less for the destruction of warbles. It was, therefore, decided to 
carry out tests to ascertain the toxicity of derris powder wash 
made with derris obtained from various sources. Obviously, 
these sources should be those from which the farmers would 
normally obtain their supplies ; hence derris was bought 
from local chemists and from firms who supply the local 
chemists in the different districts in N. Wales. 

Method of Preparation and Application. — The wash was 
prepared according to Bishopp’s formula (see also Advisory 
Leaflet^), viz., 1 lb. derris powder, J lb. soft soap, 1 gallon 
water, the soft soap being first dissolved in a little hot water, 
then the quantity made up with cold water to a gallon and 
poured on to the powder. The resultant liquid (which must bo 
thoroughly and periodically stirred) is a thick fluid with 
the derris powder in suspension. This was applied to the 
warbled area on the back of each animal, first of all by dipping 
a stiff cane brush in the solution and scrubbing the back 
to remove the crust around the warble hole, and following 
this by swabbing the warbles with a piece of soft cloth soaked 
in the liquid. Evidence was forthcoming that the wash will 
not retain its toxicity if kept more than a day or so after it 
is prepared. 

Four monthly dressings proved necessary this season — 
commencing March 13-20 and ending June 20- July 4. There 
is some evidence, however, that the initial date of emergence 
of larvae from the back might be of seasonal variation, and 
this is a subject of further inquiry. 

Method of Eiperiments and Estimation of Results.— In the 
trials carried out previously, an opportunity was provided 
for arriving at a technique which would give reliable and 
comparable results. It was found necessary to divide the 
trials into three distinct categories, as follows : — 

Division 1. — Critical experiments devised to ascertain tho 
relative toxicity of the different materials when applied under 
ideal conditions favouring the materials. These were carried out 

♦ A memorandum, giving details of the methods employed, has been 
prepared separately from this paper. 
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on 64 animals, and the writer imdertook both applicsation of 
materials and the coimting of results. In this division, a careful 
map was made of each animars back showing the i)osition of each 
warble treated, while, in addition, the hair was clipped to mark 
the treated warbles. Animals with few warbles, or with warbles 
well distributed, wei^e chosen for these critical trials, to ensure 
that the treated warbles could bo detected with ease. Untreated 
warbles were marked as “ controls ” in the same way by clipping 
the hair and mapping. 

Division 2. — In these tests, the writer again undertook the 
application of material and the counting of the results, but the 
cattle were treated under general farm conditions as, for instahce, 
when 160 untied cattle were dressed. 

Division 3. — Here the farmer was responsible for the treat- 
ment and the writer made the coimt of the percentage killed. 

In this way, it was possible to test the efficiency of each 
material, (1) under ideal conditions when the actual toxicity 
could be ascertained ; (2) under general farm conditions, 

when any variation due to personal error was eliminated ; 
and (3) under ordinary and varied farm conditions. 

The method adopted for obtaining the results is important, 
for, with the subsequent appearance of larvae after treatment 
and, later in the season, the emergence of larvae, unreliable 
and misleading results might easily be obtained. In the 
first place, there is the natural curve of prevalence of warbles 
from nil in the late autumn to a maximum in March or April 
(varying according to species, season, etc.) and then a sub- 
sequent decline. Hence, if a count is made of the number of 
warbles present at each monthly dressing, the natural decline 
in the number of the warbles per animal as the season advances 
might be mistaken for the effectiveness of the treatment. 
While this could partially be checked by retaining untreated 
animals as controls, such ‘‘controls” cannot be kept in areas 
where the destruction of all warbles is desired. 

In the present trials, it was shown that if the examination 
was made at shorter intervals the experimental error was 
reduced to a minimum. It was found that the optimum 
period for observation was 15 days, for the killed warbles 
were then in a moderately advanced stage of decomposition, 
whereas larvae which had pierced the skin after treatment 
were small enough to be counted as “ subsequent appearances.” 
Where necessary, a confirmatory count was made 21 days 
after treatment. Warbles that have been killed can be detected 
either by the black protruding portion of the warble from 
which may be extracted, by pulling, the complete black dead 
larva (see Fig. 1); or, later, when the protruding portion 
has been reduced to a mere black point it is then flush with 
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the top of the orifice as compared with the live larva which 
(except just before emergence) lies slightly below the level 
of the orifice (see Fig. 2). Further, there is usually a yellowish 
exudation around the hole of a live larva. In other cases, 
where advanced decomposition has set in, the dead larva is 
enveloped with pus. In addition, previous experience had 
shown that it was advisable to carry out trials during February, 
March and early April before the general emergence of 
H. lineata takes place. 

In the critical trials (Division 1) about 100 warbles were 
treated with each material and, at examination 15 days 
after treatment, no larva was marked ‘‘ killed ’’ unless removed 
dead. 

In Division 2, a count was made of the number of warbles 
per animal before treatment, and 15 days later a count made 
of the number of live larvae, which was checked by a count 
of the number of killed larvae. 

In Division 3, the cattle were visited 15 days after treat- 
ment and a count made of both dead and live larvae, and the 
percentage kill was estimated from this. That the materials 
which proved inefficient in the critical trials in Division 1 
simultaneously proved inefficient in Division 2 and Division 3 
points to the reliability of the method adopted. Further, the 
handling of the cattle after treatment furnished ample con- 
firmatory evidence that the counts taken were reliable. 

Besalte of Experiments. — The materials used were as 
follows : — 

1. Derris poivder from Source “ -Y.” — This powder was buff 
colour, ftnely ground, and purchased at the retail price of 3s, 6d. 
per lb. 

2. Derris pomier from. Source “ F.” — A coffee -coloured powder, 
fibrous, purchas(Ml at the retail price of 2s. 3d. per lb. 

3. Derris powder from. Source “ — This powder was chocolate 
colour, fibrous, and purchased at 38. 4d. per lb. It was claimed 
to be “ biologically standardized.” 

4. Derris powder from Source ” Q.” — A fawn-coloured po'wder, 
finely groimd, and purchased at 3s, per lb. 

6. Wash “ A ” (containing essential elements of derris). — Thick 
solution, purchased at 6s. 3d. i)er pint to be diluted 1 in 7. 

6. Wash “ jB.” — ^A s “ A ” above, but prepared on a less frothy 
base (not available in market). 

The results in the critical tests {Division 1) are set out in 
the Table I. 

Controls. — ^At each farm, and in each treatment, a number 
of warbles (approx. 10) was left untreated, and mapped and 
marked for future detection. These were examined 15 days 
later along with the treated warbles and removed in order to 
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TABLE I. — Cbitioal Tests 


Material 

Cattle 

Warbles 

Warbles 

Warbles 


treated 

treated 

killed 

killed 


No. 

No. 

No. 

per cent. 

X ” (powder) 

12 

93 

93 

1000 

Y ” 

13 

108 

83 

76-8 

" »» 

12 

104 

103 

99 03 

Q ” 

15 

106 

100 

1000 

A” Wash 

12 

99 

74 

74*7 

B ” „ 

18 

80 

32 

400 


ascertain if they were alive. All such warbles proved to be 
alive save in a few cases which had obviously been hit by 
the horn of the animal and destroyed, when inflammation 
frequently followed. The results obtained in the general 
tests {Division 2) are given in Table II. 

TABLE II. — Genekal Tests (Division 2) 




Warbles before Warbles after 

Warbles 

Material 

Cattle treated 

treatment 

treatment 

killed 


No. . 

Av. No. 

Av. No. 

per cent. 

“ X (powder) 25 yearlings 

23 (15-56) 

no live warble 

100 


(untied) 


found 


(( -yj j» 

>» 

35 yearlings 

22(8-61) 

16 (0-25) 

27*3 


(untied) 




“ z ” „ 

(not included) 

— 

— 

— 

“ Q ” „ 

20 fat cattle 

11 (5-26) 

no live warble 

100 


(untied) 

found 


“ A ” Wash 

22 yearlings 

18(7-31) 

12 (0-22) 

69'9 


(untied) 

The results obtained under ordinary and varied farm 
conditions can obviously only be of a general character, but 
are valuable in conjunction with the foregoing. They are 
described as follows : — 

Tests undeb Ordinary Farm Conditions (Division 3) 

Material “ A.” — Many farmers had used derris powder from 
source “X,” and 5 farms wore visited 15 days after treatment 
in order to obtain a count of the efficiency of this material. On 
four of the farms a 100 per cent, kill had been obtained, for no 
live larvae could be found. On the remaining farm a few live 
larvae were found, but these were in unusual positions and no 
doubt hakd missed the dressing. 

Material “ F.” — ^This derris powder hawi only been used at a few 
farms, and 5 such were visited 15 days aHer treatment. It 
was very evident on handling the cattle that this derris had fauled 
to produce a satisfactory kill and on a count being mewle the 
average kill waks 40, 20, 20, 30 amd 20 per cent, respectively (counts 
given to nearest 10). 

Material “4^.” — This derris powder waks used mainly in the 
demonstration area, so that ample opportimity was available for 
estimating its efficiency under ordinary farm conditions. On most 
farms a 100 per cent, kill was obtained, aknd where this waks not 
secured faulty application or preparation akccounted for the 
results. This was adjusted at subsequent dressings. 
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Material “ Q '' — Only tliree farms supplied the data for the 
efficiency of derris powder from source “ Q.” At all these farms 
a complete kill was obtained. 

Material “ A.” — ^This wash was used on a large number of farms, 
and about 20 were visited in order to obtain data regarding the 
efficiency of this material. It was very evident, on handling the 
cattle where this wash h€w been used, that the results did not 
come up to expectation. Five farms on which counts were made 
yielded 50, 76, 76, 40 and 75 per cent, of warbles killed. 

Material “ JS.” — ^This was not on the market. 

Summary of Results. — ^The bulk of the derris powder sold to 
farmers in North Wales during 1930 was supplied from four 
different sources ; powder from these sources was used in 
the trials along with two proprietary washes. When it was 
used as a wash, derris powder from three of the sources proved 
highly toxic to warble-fly larvae under critical, general and 
ordinary farm conditions. Derris powder from the remaining 
source, while yielding a moderately high percentage kill 
under the critical tests which ensured sufficient solution 
entering each warble hole, failed to produce an effective kill 
under general and ordinary farm conditions. The writer is 
pleased to add that, in the case of the latter powder, the 
firm concerned, on being notified of these results, stated 
that no further supplies would be obtained from that source. 

A solution which need only be diluted with water before 
application has, for obvious reasons, a distinct advantage 
over a powder, and it was hoped that a solution which was 
available would be found effective. Unfortunately, the only 
wash available for these tests failed to give more than 75 
per cent, kill under ordinary farm conditions. It was at first 
thought that the frothy nature of the wash on application 
prevented the entrance of the solution ; but a second sample 
was received which had been prepared on a less frothy base 
and showed no greater efficiency. 

Cost of Application. — Derris powder, highly toxic to warble 
fly larvae, was obtained last season at a retail price of Ss. per 
lb. This was sufficient to make 1 gallon of wash. The number 
of cattle that can be treated with 1 gallon of wash obviously 
varies with the degree of infestation with warbles, the care 
taken in application, etc. In the general tests (Division 2) 
above, with a heavy infestation, 1 gallon was sufficient to 
dress 50-60 cattle once. This was the initial dressing and 
naturally less wash would be required at subsequent dressings. 

It is estimated, from the work in the Demonstration Scheme 
where small herds were involved, that 1 lb. of derris powder 
is sufficient to provide wash for four monthly dressings on a 
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farm with 20-25 infested cattle. On this basis, the cost for 
four monthly treatments should not exceed 2d. per animal. 

Discussion. — From the preceding trials, it is evident that 
the farmer has at his disposal materials which, with ordinary 
care, are highly efficient in the destruction of warble-fly 
larvae when applied under ordinary farm conditions. Derris 
powder wash is particularly suitable for this purpose, but, 
whereas most of the derris available to the farmers is highly 
toxic, the farmer must beware lest he obtains derris which is 
valueless for the destruction of warbles. Although, last 
season, few firms could give a guarantee of toxicity it should 
be possible in future to obtain such guarantee provided the 
firm can state that the derris was obtained from the same 
source or that it has been subsequently tested. 

With the existence of an efficient and inexpensive insecticide, 
the control of the warble fly now depends very largely upon 
the co-operation of farmers in organized anti-warble fly 
campaigns. The advantage of treating cattle over large areas 
is obvious. During a period of agricultural depression, however, 
no additional expenditure upon insecticides will be under- 
taken unless prospects of a quick return are forthcoming. 
The farmer will receive the immediate benefit through the 
better condition of his treated cattle and he will also reduce 
the losses resulting from the “ gadding ” caused by the fly. 
The monetary value of these factors, unfortunately, is difficult 
to estimate, but several farmers who dressed their cattle for 
the first time this season have expressed the opinion that 
there was a decided improvement in the condition of the 
cattle after treatment. Further, there is evidence that the 
local butchers and dealers are fully alive to the situation 
and are prepared to pay 10s. to 20s. more for a non-warbled 
beast. These factors should encourage farmers to join in an 
anti-warble fly campaign. V 

Acknowledgments are due 4o the Agricultural Organizers of 
the counties of Caernarvon, Anglesey and Denbigh, and to 
Mr. Edwin Jones, M.Sc. (Madryn Farm School), for their 
co-operation in trials under the heading of Division B. 
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WEEDS OF GRASS LAND 

H. C. Long, B.Sc. (Edin.), 

Ministry of Agriculture and Fisheries. 

Any means that will enable the farmer to reduce the 
weed herbage in his grass land will, within reasonable limits 
as to cost, tend to increase his profits, (1) because the grazing 
is improved, and (2) because well-got hay from weed-free 
grass land containing plenty of young clover is richer, more 
digestible and more relished by stock. The reduction of weeds 
in grass land is intimately associated with the best means 
of grassland improvement. 

Weeds in arable land are more readily observed than those 
in grass, but it is doubtful whether they are so easily reduced. 
Arable land may have the advantage that it provides j)eriods 
when it is free of crops, but it must be recollected that when 
winter corn is taken it occupies the land for about ten months 
and so gives certain weeds every opportunity to be fruitful 
and multiply — ^to re-establish themselves. If grass land is 
really taken seriously in hand, and properly treated and 
managed, there is every expectation that rapid improvement 
will result, including severe reduction of the weed species. 
With continued good management the improvement should be 
permanent. 

What the Improvement of Grass Land Involves.— In spite 
of the increased attention paid to grassland farming in recent 
years there is still a vast area of permanent grass which could 
readily be greatly improved. It is probably no exaggeration 
to suggest that at least one-half of our permanent grass (total 
for England and Wales 15,489,921 acres*) could be made to 
double its present annual output within ten years, while quite 
a useful proportion of mountain and heath land used for 
grazing (total for England and Wales 5,282,884 acres*) could 
be sufficiently improved to bring about a marked increase in 
its feeding value. The immense benefit which would naturally 
accrue in the course of such improvement would include a 
reduction in the weed flora. Indeed, any means that will 
really tend to the “ improvement ” of grass land automatically 
reduces weeds and the less valuable grasses. 

Grass land is commonly termed meadow or pasture according 
as it is chiefly devoted to haymaking or grazing, although 
meadow land will be grazed after haying, while in some 


♦ Agricultural Returns, 1929. 
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districts the fields are alternately grazed and reserved for hay. 
In general, too, any grass land which has existed as such 
for many years comes under the term permanent pasture. 

Some of the best grazing land in the Midland counties is 
depreciated in value by the presence of excessive quantities 
of weeds, especially the Creeping Thistle, and it is held by 
some of the local farmers that the eradication of these weeds 
wordd lead to aix increase of anything up to 20s. per acre 
in the annual value. Second rate and poor pasture can 
similarly be greatly improved, not only by reducing weeds 
but by increasing the yield and quality of the grasses and 
leguminous species — ^the improvement of the grasses being 
commonly the consequence of an increase in the leguminosse. 

It may be suggested that the loss due to the presence of 
weeds on grass land and the labour in cutting them is at least 
equal to 7s. 6d. per acre per annum on all the grass land in 
the country ; and individual farmers may view their grass land 
with this figure in mind. 

There may be differences of opinion as regards the figure 
quoted, but there can at least be no doubt that all farmers 
in every county are deeply interested in weed pontrol, 
and it is clearly to their individual and joint benefit that they 
should combine forces and combat these insidious foes. 

It may be held that reduction of weeds gives more space 
and more valuable herbage ; rather would it be more accurate 
and desirable to observe that an improvement or stimulus 
of the grasses and clovers (especially wild white clover) means 
less space for and consequently an automatic reduction of 
weeds. The most important point to bear in mind, therefore, 
is the need for a general grading up of the herbage by all 
practicable and economical means. This is quite as important 
to agriculture as the grading up of stock, for if stock are the 
basis of successful farming it is clearly none the less true that 
good food and plenty of it is the basis of successful feeding. 
The improvement of grass land generally is of greater moment 
than an assault upon individual weed species — ^though these 
will rightly receive special attention to further the improvement. 

The improvement of grass land involves a change for the 
better in the soil texture or sole, freer drainage, disappearance 
of “mat,” a swing over from poor to good grasses, gradual 
reduction of weeds, frequently an increase in wild white 
clover, sweeter and richer herbage, earlier bite in the spring 
and later bite in the autumn, a steady grading up in fertility, 
and increased production of meat, milk and wool. 
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It is not intended here, nor is it desirable, to enlarge upon 
this side of the subject ; a very useful account of grassland 
improvement is given in Bulletin No. 3.^ It will sufBce to 
emphasize the point that if weeds in grass land are to be 
reduced satisfactorily the principles to be followed must be 
such as make for a general improvement in the herbage. 
Soil and climate are both involved, and hence also drainage 
and manuring. Thoroughness of grazing is of much importance, 
as also are the encouragement of leguminous plants and the 
direct destruction of individual species of weeds. The general 
treatment of grass land — ^its “ management ” — must depend 
upon the soil itself, and upon local conditions. No definite 
rule can be laid down, and, subject to what maybe said here- 
after as to the various methods which make for improvement, 
each farmer must decide his own procedure. 

The Worst Weeds of Grass Land. — It is by no means an 
easy matter to define specifically which are the worst weeds 
of grass land, because the species that are most troublesome 
in one district and on one soil are not necessarily the same 
as those that are worst in another district or on a different 
soil. 

The composition of the herbage of any grass land varies to 
a considerable extent, according as to whether it be meadow, 
pasture, or hill grazing, and also according to locality, varia- 
tion in soil, and aspect. Changes in the herbage also arise in 
consequence of good or bad management, and the mere 
grazing with one or other of the various classes of live stock 
may effect considerable alterations in the character of the 
herbage. 

Numerous investigations have been made, at various times, 
into the botanical composition of the herbage of permanent 
grass land, and it has been demonstrated that many of 
Britain’s best pastures contain a considerable proportion of 
so-called weeds. 

As long ago as 1888 an investigation by Fream^ showed 
that the species of plants found growing in old pastures are 
not very numerous. The plants to which he refers number 
31 grasses (some of them, such as Holcm laruxtus, being 
commonly regarded as weeds, though they may be highly 
useful in some situations), 8 leguminous plants, and 18 mis- 
cellaneous species of weeds not grasses or clovers. In a sub- 

^ BuD, No. 3 (The Jmprovcmervt of Grass ha'nd)^ 8(1. post free from 
the Ministry. ^Jour. 1888, pp. 415-447. 
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sequent paper® he only found it necessary to mention 21 
grasses, 5 leguminous plants, and 22 miscellaneous species or 
weeds. In the complete investigation, which involved the 
examination of 80 turves taken from pastures in 28 English 
counties, 6 Welsh counties, 8 Scotch counties and 11 Irish 
counties, the following weed species were found in the 80 
turves : — 


Bent Grasses {Agrostis spp.). . 

. . 

76 times. 

Yorkshire Fog (Holcus lanatus) 

. . 

63 


Buttercups (Ranunculus spp.) 
Narrow-leaved Mouse-ear Chickweed 

(Cerastinm 

66 


triviale) 

49 

ft 

Common Sorrel, or Sour Dock (Rmnex acetosa) . . 

32 

tt 

Ribgrass, Ribwort, or Plantain 

(Plantago 



lanceolata) . . 


25 


Hawkbits (Leontodon spp.) . . 


19 

»♦ 

Self-heal (Prunella vulgaris) 


14 

t* 

Daisy (Beilis perennis) 


11 

ft 

Yarrow (Achillea millefolium) 


10 

ft 


Excluding Yarrow, Yorkshire Fog, and even Bent, which 
in certain circumstances are useful plants, the remaining 
species include the really significant weeds present in the 
pastures, others being in very small quantities and not of such 
agricultural interest. Many other weeds, however, were 
found more than once. The complete list of ‘‘ miscellaneous ’’ 
species mentioned, comprising ‘‘ weeds apart from grasses 
and leguminous plants, is as follows, in alphabetical order : — 


Achillea millejolium L, 
Beilis perennis L. . . 
Bunium fiexuosum With . . 
Cardamine praienais L. 
Carduua spp. 

Carex spp. , . 

Cer ostium triviale Link. . 
LeorUodon aulumnalis L. . 
Leontodon hispidus L. 
huzvda campestris L. 
Plantago lanceolata L. 
Potentilla anserina L. 
Prunella vulgaris L. 
Ranunculus acris L. 
Ranunculus bulboeus L. . 
Ranunculus repens L. 
Rhinanthus crista-galli L. . 
Rumex acetosa L. . . 
Rumex crispus L. . . 
Sonchus spp. 

Taraxacum officinale Web 
Veronica chamcedrys L. 


Yarrow or Milfoil. 

Daisy. 

Earth-nut. 

Cuckoo Flower. 

Thistles. 

Sedge. 

Mouse-oar Chickweed. 

Autumnal Hawkbit. 

Rough Hawkbit. 

Field Woodrush. 

Ribgrass, Ribwort, or Plantain. 
Silver- weed or Goose Tongue. 
Self-heal. 

Upright Buttercup. 

Bulbous Crowfoot or Buttercup. 
Creeping Crowfoot or Buttercup. 
Yellow Rattle. 

Common Sorrel or Sour Dock. 
Curled Dock. 

Sow Thistle. 

Dandelion. 

Germander Speedwell. 


^Jour, R,A.B.E., 1890, pp. 359-392. 
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The extent to which some of the weeds occurred in the 
pastures was also ascertained ; it was found that 13 out of the 
80 turves were composed to the extent of 50 per cent, and 
upwards of “weeds,” the highest figure being 89 per cent., 
and the average of the 13 no less than 65 per cent. On the 
other hand, 28 contained only from 0 to 5 per cent, of 
“ miscellaneous ” or weed herbage, while the remainder (39) 
contained from 5 to 49 per cent. It must, however, be noted 
that the turves were growing under somewhat unnatural 
conditions, and the weeds often tended to become exaggerated, 
especially in the case of Rumex acetosa. In one case, 89 per 
cent, of the herbage consisted of weeds, but Fream remarked, 
“ This turf showed early signs of an abundant growth of 
Achillea millefolium, and at length it became smothered with 
this plant to an extent which would never be possible in con- 
tinuously grazed land.” In several cases, upwards of 70 per 
cent, of the miscellaneous herbage was Rumex acetosa. 

Yet we find it stated that 5 acres of a pasture in North 
Staffordshire, from which the turf examined consisted of 67 
per cent. “ miscellaneous ” herbage, the balance being 32 
per cent, grasses and 1 per cent, leguminous, would “fatten 
four shorthorn barreners between the middle of May and the 
beginning or middle of August in a fairly good season ; they 
will afterwards fatten, say, a dozen or fifteen wether sheep.” 
It is clear that in well-grazed pastures the bulky “ mis- 
cellaneous ” herbage is kept dowm, and “ under the normal 
treading and grazing of stock, such species as Achillea mille- 
folium, Leontodon sp., Rumex ax^etosa, would never make the 
display which characterized several of the turves.” 

It seems likely that these well-grazed pastures were 
particularly rich in virtue of their being kept short, and that 
the weed herbage, being young and leafy, was perhaps nearly 
as good as the grass itself. Work in this direction is being 
done by Stapledon at the Welsh Plant Breeding Station at 
Aberystwyth, and it may conceivably prove true that certain 
weed species may bo regarded as valuable fodder so long as 
they are kept grazed so close that they remain young and 
leafy. 

In 1890, in a report of some observations and experiments 
on some English pastures,^ Carruthers (then Consulting 
Botanist to the Royal Agricultural Society) referred to the 
examination of some of the pastures from which Fream ’s 


* RA,SM„ 1890, p. 96. 
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turves were cut, and although he did not come to the same 
general conclusions as Fream, he found that weeds constituted 
in some cases a large proportion of the herbage. For example, 
a Dorset pasture carried 22 per cent, of Ribgrass (Phmtago 
l^nceolata)y 9 per cent, of Bugle (Ajttga reptans), 8 per cent, of 
Buttercup (Ranunculus acris), 4 per cent, of Yarrow (Achillea 
millefolium)^ and 3 per cent, of Knapweed (Centaurea nigra). 
In another case, a Somerset pasture carried 63 per cent, of 
Ribgrass and 8 per cent, of other weeds. Carruthers concluded 
that of the fourteen pastures he visited, not one “is so good 
as it might easily be made. The extraordinary abundance 
of such objectionable grasses as Yorkshire Fog and Meadow 
Barley-grass in some of the pastures is surprising.” He further 
observed that, “ A plant of Nature’s sowing on his (the farmer’s) 
farm, where it should not be, is a weed to be eradicated. . . . 
In lajdng down land to pasture, as in sowing fields with wheat 
or any other crop, we must try to surpass Nature. We must 
bring together the most nutritious perennial plants which 
will supply palatable food for stock as far as possible all the 
year round, and we must exclude the weeds and worthless 
grasses which we have found too abundant in natural 
pastures.” 

In 1907 Armstrong reported upon an investigation into 
the composition of the herbage of several types of pasture 
and meadow land, especially fine old pastures in the Market 
Harborough district of Leicester and Northampton. His 
conclusions® are of considerable interest, among them being : — 

(1) That white clover and ryegrass form by far the greater part 
of the herbage of the best grazing lands — both old and recent 
in the English Midlands — and that the next most abimdant 
species on these pewtures are usually crested dogstail, bent 
{A, stolonifcra), and rough-stalked meadow grass. 

(2) That the herbage of the inferior types of grass land in the 
same districts consists very largely of bent grass (A. wlgaria) 
and various weeds, while white clover and ryegrass are present 
in comparatively small quantities. 

(3) That the only other species of grasses which are occasionally 
abundant in these pastures are cocksfoot and sheep's fescue 
in the better fields, Yorkshire fog emd tufted hair-grass in the 
poorer ones. 

(4) That the herbage of a pasture varies botanically to a con- 
siderable extent during a seewon, this variation being, however, 
determined very largely by soil, situation, €wid weather. 

* ♦ « « « ' 

(9) That the quantity of herbe^e available per acre for gazing 
depends much upon the density of the herbage, and tixBit no 

* Jour. Agric. Sd.f December, 1907. 
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plants appear to be more capable of producing a dense growth 
of herbage than white clover and lyegrass, providing the soil 
is suitable for them. 

(10) That the number of individual plants per acre on the best 
old p^tures, and necessary for the production of a thick, close 
turf, is probably very much less than is usually supposed. 

In the course of an inquiry some twenty years ago in 
which 29 practical agriculturists were asked by the writer 
to state what they considered to be the six worst weeds of 
grass land in their neighbourhood, an analysis of the replies 
showed that the following species were considered to be the 
worst weeds in the stated number of instances : — 


Thistles 22 

Buttercups . . . . , . . . . . . . 16 

Holcus lancUus and H. mollis . . . . . . . . 9 

Docks . . . . . , . . . . . . . . 8 

Daisy . . . . . . . . . . . . . . 7 

Plantain . . . . . . . . . . . . 6 

Soft Bromo . . . . . . . . . . . . 6 

Yellow Battle, Sorrels, Dandelion, Agrostis spp. each 6 

Knapweed, Rushes, Nettles . . . . . . each 4 

Ragwort, Hassock Grass, Rest Harrow . . each 3 


Moss, Self-heal, Sedges, Hawkweed (Hieracium), 

Bracken, Mountain Flax, Scabious, Meadow 
Saffron . . . . . . . . . . . . each 2 

Sweet Vernal, Rough -stalked Meadow-grass, Mouse - 
ear Chickweed, Couch, Ox-eye Daisy, Pig-nut 
(Conopodium)^ Cow Parsley {Petroselinum)^ Meadow 
Barley-grass, Cat’s-ear, Com Marigold, Stinking 
Mayweed, Wild Carrot, Cowslip, Broom, Gorse, 

Dyer’s Green-weed, Silver-weed . . . . each 1 

It is deserving of note that a considerable number of these 
species are not mentioned more than once or twice, some 
are often held to bo useful, while one or two of them at least 
(CJom Marigold, Stinking Mayweed) are mainly weeds of 
arable land. Many such weeds, however, may prove very 
serious pests, and the fact that they are mentioned as among 
the six worst weeds of any given district is sufficient to show 
that where they grow an endeavour should be made to reduce 
them. 

Extensive grassland trials conducted in 1927 led to a 
statement^ as to the distribution and development of weeds 
on the various areas of grass land concerned ; and it is 
observed that some opinion can be formed of the weed distribu- 
tion in the centres from the following list of percentage 
frequencies : — 

Jn$efi$iv6 TT 0 iUrn€rU of Grass Lavidf The Rt. Hon. Lord 
Bledialoe, K.B.E., 1928. 

3l 
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Species 

Percentage 

frequency 

Thistles (Carduus spp.) 

.. 63 

Sorrels (Rumex acetosa^ R, acetoaelh) . . 

. , 50 

Creeping Crowfoot {Ranunculus repens) 

. . 60 

Rib Grass (Plantago lanceolata) 

. . 41 

Daisy (Beilis perennis) . . 

. . 41 

Docks (Rumex spp.) 

. . 34 

Stinging Nettle (Urtica dioica) 

. . 28 

Bitter Buttercup (Ranunculus acris) . . 

. . 25 

Hawkbits (Crepis spp., Hieracium spp.) 

. . 22 

Woodrush (Carex spp.) 

. . 19 

Yarrow (Achillea millefolium) . . 

. . 19 

Hoary Plantain (Plantago media) 

. . 19 


The fact that the first three of these species occurred at half 
or more of the centres is significant. It deserves to be recognized, 
however, that species which may be highly injurious weeds 
on poor, neglected and nm-out pastures and meadows, may 
prove to be of little importance on fertile and closely cropped 
grass land. Indeed, in some situations species commonly 
regarded as bad weeds are likely to be considered in quite 
another light — as useful in providing acceptable green fodder 
where clovers and good grasses are far from plentiful. It 
might perhaps be suggested that, taking the country as a 
whole, and allowing for differences due to soil and situation 
— ^which may change the outlook somewhat — the following 
species, jotted down almost haphazard, may be regarded as 
the worst grassland weeds : — 


Bracken 

Thistles 

Buttercups 

Sorrels 

Docks 

Ragwort 

Ox-eye Daisy 

Knapweed 

Dandelion 

Yellow Rattle 

Horsetails 


Rushes 

Sedges 

Rost Harrow 

Dyer’s Green -weed 

Nettles 

Mosses 

Hawkweeds 

Silvei’-weed 

Self Heal 

Gorse 

Broom 


Heather and Heaths 

Daisy 

Woodrush 

Yarrow 

Cow Parsleys 

Yorkshire Fog 

Creeping Soft-grass 

Soft Brome 

Hassock Grass 

Mat-grass 

Brachypodium spp. 
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LEONARD MEAGER AND THE 
“ MYSTERY OF HUSBANDRY/’ 1697 

G. E. Fossell, 

Ministry of Agriculture and Fisheries. 

We know very little of the life of this writer : like so many 
other early writers on farming and gardening, almost all we can 
learn of him must be gathered from his books. We do know, 
however, that he was for some time a gardener to Sir Philip 
Hollman, at Warkworth, in Northamptonshire, and by so 
much must admit his claim to be considered a practical man as 
opposed to the many theorists who wrote farming books in the 
heart of the metropolis. 

The motive which actuated him was, according to his Preface, 
to supply what had been omitted by other writers, who had, in 
his opinion, ‘‘ come short of what was, no doubt, well meant, 
because most of them had not practised what they had writ, 
but were obliged to borrow them from others and to take them 
on Trust, and many of them from Foreign Authors ; not well 
considering that different Climates produce different Effects 
though things are managed one and the same way . . . 

These things, I say, consider’d, I have grounded this work 
upon long Experience, and truly proved to my great Advantage, 
whatever I have laid down.” 

This was, as Donald McDonald says,^ sound logic, and is 
indeed the foundation, upon which, with some amplification, 
modern agricultural science and practice has been built. 
McDonald adds rightly that Meager seems to have carried these 
advanced ideas right through his book in a manner which 
commands respect for the man and his methods. 

To this encomium the remarks of an earlier writer are an 
apt addendum.^ “ Though no notice is made of animals,” he 
says, “ Meager’s book must be reckoned a very considerable 
advance in the progress of agriculture. The matter is better 
arranged than by the previous authors, and the subjects are 
sooner related and more quickly dismissed. The title page is 
still loaded with the contents of the work, and the prefaces are 
lengthy and the dedication clumsy. Still a large progress has 
been made.” 

The modernity of some of Meager’s views is exemplified 
by his comparison of the advantages derived by the State from 
the activities of the merchant and the farmer, except that the 

^ AgrimUural Writers, 1200-1800. 1908, p. 148. 

* John Donaldson : Agricultural Biography, 1854. 
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verbal expression of his opinions is not in the modem 
fashion of brevity, and appeals to Divine Authority for its 
confirmation. 

“ The Excellency of Husbandry,” he says, “ appeareth partly 
by its Antiquity, as we esteem Things to be more Admirable, 
the more Ancient, the nearer they come to Gk)d, the First Being 
of all Beings . . . The Merchant is a gallant Servant to the 
Common-wealth, he fetcheth its Riches from far, and he is a 
worthy Contributor to the Wealth and Prosperity of the 
Kingdom ; but he produceth it from others. But this Merchant 
of Husbandry, he raiseth it out of the Earth, which otherwise 
would yield little, unless his Ingenuity digged and fetched it 
out. \^at rates purchased he it at ? Even only by his own 
ingenuous Industry and with the Wages of his Labouring 
Man, whom he is bound both by the Laws of God and Nature 
to allow a Competent Maintenance.” 

A large portion of the first part of the book which he hopes 
will be so useful to these estimable members of society is 
devoted to the preparation of the soil for crops, because, as 
Meager says, “In Ploughing and Ordering, and right preparing of 
the Ground for Seed, consists the chiefest Point of Husbandry,” 
and the crops must be suited to the soil in which they are 
planted and to the disposition of the Heavens over that soil. 
In this connexion he sets out the order of merit of the different 
animad and bird manures, and commends the lupin as a green 
manure “ before he bear his Cod.” The making of compost is 
described. Straw and fern, etc., should be laid in a ditch to 
rot “ with the filth of sinks and privies, but in the midst you 
must lay some sound Substance, against the breeding of 
Adders and Snakes . . The intermixture of superstition 
with sound practice is further demonstrated by the advice to 
lay most dung at the top of sloping fields so that it may be 
washed down, coupled with that to do manuring when “ the 
Wind is Westerley and the Moon on the Wa 3 me.” We now 
know, of course, that the moon has no influence on crop growth 
although it seems still necessary to say so.* 

Marl, lime, chalk and clay as dressings for different types of 
soil form a constant subject for the agricultural writers of the 
time, and Meager does not hesitate to say that the Germans use 
the first of these successfully, which seems to intimate that 
some, at least, of his protestations of deriving the whole of his 
teachings from his own experience are ill-founded. 

* C. T. Marvin : Calendar m Hietcry and Sueceee of Farming, U.S. 
Year-book of Agrioultuie, 1928, p. 177. 
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When he goes on to the improvement of barren ground we 
find that he owes a large debt to his predecessors in his chosen 
field of literature, practically the whole of Chapters IX to 
XIII being transcribed, sometimes verbally, and sometimes 
in paraphrase, from Markham's Farewell to Husbandry (1620), 
while his exordium on the value of pigeon’s dung for heavy 
wheat land is derived from Gabriel Platte’s Discoverie of 
Infinite Treasure (1639). The details of the methods re- 
commended for the reclamation of waste and heath and its 
use for alternate husbandry are not, however, without interest. 

He expresses a more personal opinion in the controversy as 
to the use of oxen or horses as plough animals. “ Where Horses 
may be used, they are more commodious for the Plough, and 
the fewer of them the better ; for many Horses draw too 
hastily, and make too large Furrows, which is not good.” Here 
again he gamers wisdom from a continental praetiee, stating 
that they only use two horses to a plough in the neighbourhood 
of Cologne and do very good ploughing, but he also refers to a 
light plough used with light horses in Norfolk. This was 
evidently the type so much praised by Arthur Young a hundred 
years later. Sometimes a harrow was fastened behind this light 
plough and used with it, and this praetiee is said to have been 
in good esteem in the county. Breaking up immediately behind 
the plough, often a good practice, is apt to be regarded as 
something new. Meager’s implement was probably very narrow 
and light. 

The most necessary ploughs to be used in England are of 
four main sorts : (1) the single wheel and foot plough ; (2) 
the wheel plough called the double wheel plough ; (3) the 
simple plain plough without wheels or foot ; and (4) the Dutch 
bastard, or plain Dutch plough. Meager gives instructions for 
building these types ; all kinds of ploughs are, however, useful 
in some sort of land or other. A frontispiece to the book shows 
these types of implements, and, as Donaldson has observed, 
“ The portraits of the implements are the exact delineations 
given by Blyth in his book of English Improver Improved, 
which fact, with the same descriptions given by Meager, show 
that no improvement had taken place in respect of ploughs 
dtuing the half century that elapsed betwixt the dates of the 
publication.” In spite of all that has been written about the 
vast progress made during the eighteenth century Lord John 
Somerville made much the same remark a hundred years after 
Meager ! In his book he suggests he will ” save those who 
search after improvement much trouble a 4 d ponfusipn, by 
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giving a copy, or facsimile, of ploughs then in use, taken from a 
treatise written by Walter Blith, about the year 1653, by which, 
at once, we perceive how little originality of invention or 
improvement has been manifested in the greater part of the 
swing and wheel ploughs constructed within the last hundred 
and fifty years. Two or three exceptions there are, which shall 
be immediately noticed.’’^ 

The ploughs of which Meager speaks were, of course, made 
of wood and fitted with an iron share preferably “ weH 
steel’d,” a coulter and sometimes a plate of iron fastened to the 
mouldboard to take the wear. Bearing this in mind, as well as 
the fact that the ploughs were made locally, we can appreciate 
some of Meager’s remarks. The plough, he says, should be 
rather made to be suited to the irons, than the irons to the 
plough, because in the second case it will be in a manner worn 
out before it works easily. Again, the plough maker who makes 
according to a rule he has only learned by trade, not knowing 
how to hold a plough, if he makes a true plough, must rather 
hit it by guess than infallibility. The evils of using a plough 
not suited to the soil in which it is working are listed, “ the 
Cattle may be spoiled, the Men toiled, and the Plough spoiled, 
and yourself disappointed in the well ploughing of the 
Ground.” Many good ploughs, however, are spoiled in the using, 
and for this reason, the ploughman ought to be a judge of 
ploughwright’s work ; he should not try out a new plough on 
rough land. A very modern note is struck by the axiom, 
“ the irons wear bright and clean, it is a proper sign of work- 
manship on his (the wright’s) part.” 

Draining was another subject that occupied a good part 
of the attention of writers of this time. Meager does not 
perhaps pay so much attention to this subject as some others. 
He suggests that moors should be drained by gutters, and 
that “ Reeds of Fetches, Pease straw or that of Lupins ” 
should be ploughed in for their manurial value ; and describes 
a single coulter trenching plough to cut one side of a trench 
at a time, called the Trenching Plough, as well as a Trenching 
Spade which from the illustration may also be derived from 
Blith. The land drained will, he says, bear excellent wheat, rye 
or barley, if treated in accordance with the precepts he has 
laid down for barren land. 

Naturally also, we find instructions for growing what were 
then known as artificial grasses, because the seventeenth century 

^ Facte and ObaervoMons Relative to Sheep, Wool, Ploughs and Oxen, 
1809, p. 129. 
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was the period of their introduction into English farming. 
“Claver ” is good for land exhausted by com ‘‘ that it will bear 
it no longer,” and the home-produced seed is as good as that im- 
ported from Holland. Agallon,or 12lb.,shoiildbesownper acre, 
and the seed should be mixed with earth to ensure good dis- 
tribution in broadcasting. It may be grazed from October to 
January, and its feeding will return a profit of £12, as it will 
grow on land worth 208. an acre and last good for five years 
with a little manure. 

St. Foin (sainfoin) or French grass is good for seven years 
and then as green manure for com. Lucerne grows well on dry, 
barren land, but is not very common, “ nor has any considerable 
improvement been made of it in this Kingdom ; however, it 
may be proper for barren lands of little value for anything 
else\” 

Turnips will provide Winter-stores for yourself, plenty 
for your Cattle, and the like for the market, if you live near any 
good Towns ; this being a very wholesorn, moist, cooling and 
nourishing Root, good against Feavers, and all hot Diseases, 
allaying the acrimony of the Blood.” Carrots and parsnips also 
receive praise, but it is a little surprising to find praise of 
potatoes, which did not come into general use as an article of 
human diet until many years later, the first book on the tuber 
having only been published about 30 years before Meager’s 
own production.^ Meager did not, like so many others, doubt 
their usefulness as human food. He says : “Another good thing 
that may make good improvement, though not in such a 
general manner, are Potatoes ; these being once in the Ground 
will spread extreamly . , . they are very nourishing and 
wholesorn to the Stomach, and a little piece of ordinary Ground 
will produce a sufficiency for the use of many Families a 
whole Winter, and many succeeding Winters, their encrease 
being very great ...” 

Flax and hemp are also, according to Meager, improving 
crops and he favours hops and the dye plants, such as madder, 
weld and woad, and saffron. In connexion with his remarks 
on these plants he gives us some idea of the districts in which 
they were cultivated. Saffron, for instance, grew abundantly 
when cultivated in Suffolk, Essex and Cambridge, and the best 
natural parts for woad were some districts in Worcester, 
Warwick, Oxford, Northants, Gloucester, Leicester, and Bucks, 
and some other places, a sufficiently wide area. Such informa- 

® John Forster : England" a Happiness Increased^ 1664. 
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tion is of great historical interest and similar details are 
included in some general advice. 

“ ... in stiff Clays, of which all the fruitful Valleys of this 
Kingdom are composed, as also in Huntingdonshire, Cam- 
bridge-ahire and Bedfordshire, and many others, all maimer of 
Arable business must be begim early in the Year, and the 
Ploughs, and Instruments to be used, made of the longest size, 
the Timber strong, and the Labour great and painful ; so also 
in Soils that are mixed, and very good and fruitful, as Hertford- 
shire, Northamptonshire, and most part of Berkshire, Essex 
and Kent, with other Counties of the like nature. Arable 
Labour ought to begin in the latter Season, and the Instru- 
ments and Ploughs, made of a middle size, and the Timber 
indifferent, and less labour will serve than in the former : but 
the light Sandy Grounds, having a natural fruitfulness in them, 
as Surrey, Suffolk, Norfolk, and many parts of Lincolnshire, 
Hampshire, etc., the Arable Toils may begin at the last 
Seasons, and Ploughs, with Instruments, may bo of the 
smallest and lightest size, and Timber smaller than the former, 
and the Labour less. 

“As for all barren unfruitful Earth, as in Corntvall, Devon- 
shire, many parts of Wales, Yorkshire, Cheshire, Lancashire 
and Derbyshire, and the like, the ploughing and ordering is 
to be at a fit Season, according to the temperatures of the 
weather, which if it happen early, you must begin your Labour 
at latter Seasons.” 

In an approval of inclosure, made many years before the 
intensive enclosure by Parliamentary process of the eighteenth 
century, he says : “ Where the Grounds are inclosed, how 
happily people live ; as in Hertfordshire, Essex, Kent, Berk- 
shire, Surrey, Wiltshire, Somerset-shire, Hamp-shire and others, 
all which not only raise Com for themselves, but supply other 
open Counties, and even the great City of London, which con- 
sumes a vast quantity thereof ; and yet no parts of England 
set a greater rate, or make a greater advantage by Grazing.” 

The book also contains information about timber trees, 
and a commendation of the practice, common in Hereford, 
Worcester and Gloucester, of planting fruit trees in the hedge 
rows. It concludes with a Countryman’s Almanack, which, 
however, only contains weather signs and some superstitions 
such as the unfortunate and fatal days of the year, and the 
Nativity of our Lord falling on any day of the week thereby 
showily the disposition of the Year. 

Meager also published two books on gardening, one in 1670 
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and the other in 1697. The first of these was dedicated to his 
employer and deals with Fruit trees, the Kitchin Garden 
and the Garden of Pleasure, including various lists of plant 
names. The book published in 1697 has an interesting intro- 
duction which ends with the pious hope : ‘‘ May the Book- 
seller have so much profit in the selling it, and thou the same 
Pleasure and Profit in buying it, that has accrued to me by 
Collecting, and Experience therein ; ” . . . The matter is set 
out differently from that in the earlier publication and the book 
contains chapters on cider- and perry-making, etc. 

Bibuogbaphy 

(1) The English Gardener ; or, A Sure Guide to young Planters and 
Gardeners. In three Parts : by Leonard Meager, above thirty years a 
Practitioner in the Art of Gardening. Large 8vo, pp. 262. Illustrated 
with copper engravings at end. (1670.) 

(2) The New Art of Gardening with the GardenePs Almanack : 
containing the True Art of Gardening in all its Particulars : by Leonard 
Meager. 12mo, pp. 164; one plate. (1670.) 

(3) The Mystery of Husbandry ; or, Arable, Pasture and Woodland 
Improved. . * . To which is added the Countryman's Almanack : by 
Leonard Meager. 12mo, pp. 161 ; illustrated. (1697.) 

TWO EXPERIMENTS ON TAPIOCA MEAL 
AS FOOD FOR PIGS 

G. Wyllib Howie, B.Sc., 

Agricultural Organizer for the lale of Man. 

In the issue of this Jotjenal for May, 1929, an account was 
given of an experiment, conducted at the Harper Adams 
Agricultural College, with tapioca meal or root flour, com- 
paring it with maize meal as a source of digestible carbo- 
hydrates in the ration of the fattening pig. As comparatively 
little barley is grown in the Isle of Man (oats forms practically 
the sole cereal crop), and pig feeders are dependent very 
largely upon imported supplies of barley meal, maize meal 
and millers’ offals, except in cases where dairy products and 
potatoes are available, it was decided that the possibilities 
of tapioca-root flour as a cheap source of carbohydrates were 
worthy of serious consideration, and it was resolved to make 
a comparative trial of maize meal and tapioca root flour at 
the Experimental Farm of the Board of Agriculture for the 
Isle of Man. At the time the article referred to was published 
tapioca-root flour was several pounds per ton cheaper than 
both barley meal and maize meal. The extra freight on goods 
to the Island provided a further inducement to explore any 
avenue likely to lead to the reduction of feeding costs. 
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FIRST EXPERIMENT 

Live Stock. — ^Twenty-three pigs were available. They were 
bred on the farm and were the progeny of one Large 
White and two Middle White sows. All three litters were 
sired by the same boar, a pure Large White. The pigs 
were weighed when four weeks old and again at nine weeks. 
Sixteen pigs that showed the most uniform rates of growth 
between the first and second weighings were selected for 
the experiment. They were divided into two lots, as 
evenly as possible with regard to sex, litter and weight. 
Each lot contained two gilts, and the boars of the litters were 
castrated at five weeks old. The live weights of the tapioca 
group ranged from 32 to 43 lb., while the maize meal group 
ranged from 30 to 41 lb. The average live weight of both 
groups was 36 J lb. The experiment began on July 30, 1930, 
and finished when the pigs were 29 weeks old on December 17. 
The pigs were weighed at weekly intervals throughout this 
period. At all times, weighing was done first thing in the 
morning before feeding, and, at the conclusion of the experi- 
ment, the final weights were taken as being the averagt^ of 
three weighings on the last three consecutive mornings. 

Rations. — ^The scheme of rationing was based on the recom- 
mendations contained in the Ministry’s Miscellaneous Publica- 
tions No. 48, “ Pig-keeping.” A basal ration of sharps, barley 
meal and fish meal was common to both groups. At a later 
stage, palm kernel cake meal was added to the basal feed. 
Lot No. 1 received tapioca-root flour in addition to the basal 
ration, while Lot No. 2 had a similar proportion of maize 
meal. 

On July 30, the composition of the rations was : — 



Lot No. 1 

Lot No. 2 


per cent. 

per cent. 

Sharps 

60 

60 

Barley meal 

20 

20 

Fish meal 

10 

10 

Tapioca-root flour 

10 

— 

Maize meal 

— 

10 


When the pigs were twelve weeks old, the proportion of 
tapioca-root flour and maize meal was increased to 20 per 
cent, and later, at the 20th week of age, to 25 per cent., at 
which it remained to the end of the experiment. Palm kernel 
cake meal was introduced into the basal ration when the pigs 
were 12 weeks old, and was fed at the rate of 20 per cent, 
of the total ration up to the last five weeks, when it was 
replaced by crushed oats. The fish meal was diminished 
progressively after the pigs were 20 weeks old and was cut 
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out entirely from the feeding during the last five weeks. All 
changes in the rations were made gradually. The final ration 
was : — 



Lot No, 1 

Lot No, 2 


per cent. 

per cent. 

Sharps 

20 

20 

Barley meal 

36 

36 

Crushed oats 

20 

20 

Tapioca root flour 

25 

— 

Maize meal 

- 

25 


General Management.— Throughout the period of the 
experiment, the animals were housed in loose boxes, with 
abundant light and ventilation. Both groups fed satis- 
factorily from the beginning. The mixtures were fed dry, 
and the method followed was to allow the pigs as much as 
they would clean up in a given time. Feeding was done three 
times per day in the initial stages of the experiment, but was 
subsequently reduced to twice only. The pigs had water 
always before them. 

Th(i health of both lots was excellent. The pigs in Group 
No. 1 developed a slight skin eruption during the third week 
of the experiment, but after the administration of a dose 
of salts the trouble disappeared. 

With regard to palatability, there was nothing to indicate 
that maize meal was superior to tapioca-root flour, nor did 
the tapioca-root flour have any adverse effect upon the 
functioning of the digestive organs. 

A week before the experiment ended, one of the pigs in 
Lot No. 2 had some sort of fit. It recovered satisfactorily, 
but it was considered advisable to have it killed and it was 
accordingly sent to the butcher. 

Results. — ^The experiment ended on December 17, and 
the pigs were sent to the butcher that day. They were killed 
on the 18th, having been fasted since after the evening meal 
on the 16th. Table I gives the relevant information as to 
live weights, food consumed, etc. : — 

Table I 

Lot No, 1 Lot No, 2 
Tapioca Maize 

No. of Pigs 8 8 

Total gain in live weight .. 1,528*3 lb. 1,617*1 lb. 

Average,, „ „ 191*04 lb. 189*64 lb. 

Total dead weight 1,375*25 lb. 1,387*50 lb. 

Average „ „ •• 171*91 lb. 173*44 lb. 

Carcass percentage . . . . 75*63 per cent. 76*78 per cent. 

Total food consumed . . . . 6,800 lb. 6,750 lb. 

Food per lb. 1. wt. increase . . 4*45 lb. 4*46 lb. 

Total cost of food £32 : 9 ; 6} £34 : 4 ; 11^ 
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Lot No. 1 Lot No. 2 
Tapioca Maize 

Cost of food per lb. . . . . I-16d. l-22d. 

Cost of food per lb. l.w.i. . . . . 6*09d. 5*52d. 

Average l.w.i. per pig per day . . 1-36 lb. 1-36 lb. 


The gains in live weight ranged in Lot No. 1 from 166 lb. 
to 206 lb. ; and in Lot No. 2 from 159 lb. to 226 lb. The 
dressing percentages showed ranges from 74-23 to 77-09 in 
Lot No. 1, and from 72-06 to 78*46 in Lot No. 2. 

Through the courtesy of the Isle of Man Butchers* 
Association, reports were furnished on the carcasses of the 
two lots. The unanimous finding of the three members of the 
Association who killed the pigs was that there was nothing 
to differentiate those fed on the tapioca ration from those fed 
on the maize meal ration. 

The pigs were sold on the basis of their dead weight, at 
the current rate of 10|^d. per lb. It is the practice in the Isle 
of Man to exclude the weight of the head when buying pigs 
on a dead-weight basis, but the dressing percentages shown 
above are for the complete carcass. At the beginning of the 
experiment, the pigs were valued by two independent valuers, 
and the financial aspect of the feeding is shown in Table II. 

Table II 

Lot No. 1 Lot No. 2 
Tapioca Maize 

Valuation at July 30 . . £14 ; 8 : 0 £16 : 0 : 0 

Cost of food consumed .. .. 32 : 9 : 6} 34: 4:114 

Gross return at lO^d. lb. dead weight 55 : 9 : 6 55 : 11 : 24 

Net return 8 : 11:114 6: 6: 34 

Net return per pig . . . . 1:1:6 0 : 15 : 94 

No charge hiiw been made for rent, rates, taxes or labour, but 
on the other hand nothing has been deducted for the manurial 
values of the different feeding stuffs. 

Discussion of Results. — ^The average rate of live weight 
increase was satisfactory with both the tapioca and the maize 
groups. There is a very slight difference in favour of Lot 
No. 1, but certainly not sufficient to warrant any assumption 
that tapioca-root flour is superior to maize meal in a ration 
for fattening pigs. Again, there is but little difference in the 
amount of food required in each case to produce one pound 
of live weight increase. A slightly lower average gain in live 
weight in the case of the maize meal lot is compensated for by 
an improved dressing percentage in the carcass. ^ The out- 
standing feature of the experiment was the reduction in costs 
effected by the use of tapioca-root flour in place of maize 
meal. The cost of the food per lb. is 0*07d. lower in the case 
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of the tapioca ration, but the cost of producing one pound of 
live weight increase is practically |d. less than with maize 
meal. The tapioca pigs showed a higher profit for feeding 
than the maize lot, by almost 58. 9d, per pig. 

SECOND EXPERIMENT 

With the idea of noting the extent to which the results 
indicated during the early stages of the first experiment 
could be considered reliable, a second trial was started on 
September 20, 1929. 

Livestock. — Thirteen pigs, eight weeks old, were available. 
Seven were the progeny of a Large White sow and six were 
out of a Large White gilt. The sire of both lots was the same 
Large White boff.r as in the case of the pigs used in the first 
experiment. They were divided into two lots, as before. The 
first group, which was given the tapioca ration, contained six 
pigs, while there were seven in Group No. 2, the maize meal 
lot. The average weight of the pigs in Lot No. 1 was 23-8 lb., 
and, in Lot No. 2, 23 lb. 

Rations. — The scheme of feeding was the same as for the 
first experiment, except that, when the pigs were 12 weeks 
old, 10 per cent, of crushed oats was introduced and con- 
tinued to the end of the feeding period ; palm kernel cake 
meal was not fed at all. The final ration was : — 


Sharps 


Lot No, 1 
per cent. 

30 

Lot No. 2 
per cent. 
30 

Barley meal , . 


35 

35 

Crushed oats . . 


10 

10 

Tapioca root flour 


25 

— 

Maize meal 


— 

25 


General Management. — ^The housing and method of rationing 
were the same as in the first experiment. 

Pig No. 13 in Lot No. 1 developed a rupture towards the 
end of October, and had to be removed from the experiment. 

Results. — The experiment ended on February 11, 1930. 
The pigs were weighed before the morning feed on the last 
three days, and the averages of these were taken to be the 
final weights. On this occasion, the pigs were sold live by 
public auction, with the exception of two, one from each lot, 
which, as formerly, were sold on a dead-weight basis. Table 
III shows the various results obtained. 
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Table III 

Lot No. 1 

Lot No, 2 


Tapioca 

Maize 

No. of Pigs 

5 

7 

Total gain m live weight . . 

910 0 lb. 

1195 0 lb. 

Average gain in live weight 

182 0 lb. 

170*7 lb. 

Total food consumed 

3,919 0 lb. 

4,800*0 lb. 

Food per lb. of live weight increase 

4-3 lb. 

4*02 lb. 

Total cost of food . . 

£18 : 7 : 5i 

£24 : 0 : 6 

Cost of food per lb. 

M3d. 

l*20d. 

Cost of food per lb. of l.w.i. 

4-85d. 

4*83d. 

Average l.w.i. per pig per day 

1-27 lb. 

MOlbi 


Discussion of Results. — These results agree with those 
obtained in the first experiment in at least two particulars : 

(1) with maize at £12 6s. per ton, and tapioca-root flour at 
£9 6s., the substitution of the latter for the former cheapened 
the cost of food per lb. by 0-07d. ; (2) the average rate of 
live weight increase with tapioca was very similar to that 
with maize. Actually, in the second trial, it was slightly 
better, but the difference was too small for any significance 
to be attached to it. 

The tapioca pigs made a larger gain in live weight per pig 
by some 12 lb., but on the other hand they consumed rather 
more food per lb. of live weight increase than those fed on 
maize meal. 

IJhe pigs in this second experiment did not thrive as well 
as those in the first trial, but there was nothing to indicate 
that the tapioca-root flour had an adverse effect on either the 
rate of growth or on the health of the animals. 

ftwirtlinrinim. — From the foregoing experiments it is per- 
missible to infer : — 

( 1 ) That high-grade tapioca-root flour has proved satisfactory 
as far as its palatability and its effect on the digestive organs 
are concerned. 

(2) That, in a ration for fattening pigs, it may replace maize 
meal up to at least 26 per cent, of the total ration. 

(3) That the quaUty of the carcass is not affected adversely 
by the feeding of tapioca-root flour to the extent indicated. 
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COUNCIL OF AGRICULTURE FOR 
ENGLAND 

The Thirty-Fourth Meeting of the Council was held at the 
Middlesex Guildhall, Westminster, on Friday, October 31, 
Mr, Denton Woodhead being in the Chair. The Chairman 
offered the Council’s congratulations to Sir George Edwards 
on the honour of Knighthood which had been conferred upon 
him since the last meeting of the Council (May 30, 1930). 
Sir George Edwards replied with a short speech of thanks. 
The Chairman then welcomed Dr. Addison, M.P., on his 
first appearance at the Council as Minister of Agriculture ; 
also Lord De La Warr on his appointment as Parliamentary 
Secretary. He added that he was glad that the Minister had 
been able to insert legislation dealing with the scrub bull in 
the list of items of the Government’s agricultural policy. 
The subject was one which the Council had taken up strongly 
and on several occasions had impressed upon previous 
Ministers. 

The Minister thanked the Chairman, saying he was assured 
that the Council concerned itself with constructive criticism 
rather than with the other kind, and that it was determined 
to deal with agriculture in a non-party spirit. He hoped to 
make a beginning in introducing the Government’s proposals 
in a few days’ time. There was a likelihood of three main Bills. 
The Scrub Bull Bill would be introduced into the House of Lords 
almost at once. He thought that the measure was essential 
to the welfare of British live stock. As to the other measures, 
he asked members to do all they could to assist the Govern- 
ment. There was nothing in the Land Settlement Bill of 
which anyone need be afraid. The Marketing Bill was on 
the agenda with various other items for to-day’s meeting. 

Agricultural Marketing BilL — Sir Arthur Hazlerigg, Bart. 
(Leicester), Chairman of the Standing Committee, moved the 
adoption of the Committee’s Report on the Agricultural 
Marketing Bill.* First of all, he wished to tender the Com- 
mittee’s best thanks for the painstaking way in which officials 
of the Ministry had explained the Bill to the Committee and 
answered all its questions. There was divergence of political 
views amongst members both on the Council and on the 
Standing Committee, but he thought that the Committee had 
managed, notwithstanding, to produce a unanimous Report. 
Broadly speaking, it supported the Bill. Under the Bill, the 


See Appendix, page 901. 
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individual farmer would not be in danger even if he were 
subjected to compulsion. The Standing Committee had found 
that farmers needed more organization in marketing, and 
this the Bill proposed to give in a way which, while com- 
pelling a reluctant minority, would be fair to the industry. 
The Committee had had before them representatives of certain 
Dominion Governments, and also the benefit of discussing 
with them the lines of the new marketing proposals. In this 
connexion, there was one word of warning he wished to utter. 
It was dangerous to aigue that because a scheme had been 
a success or failure in some other part of the globe that it 
must be a success or failure in this country. The main factors 
were often entirely different. 

The condition which the Committee attached to their 
recommendation of the Bill was that some control of imports 
was necessary from countries where costs of production were 
lower than in this country, or where subsidies or veiled sub- 
sidies were paid. Such competition was unfair, and agri- 
culture should be guarded against it. As to the kind of pro- 
tective measures, that was a matter which the Committee 
left to the Government. 

The Bt. Hon. Sir Francis Acland, Bart., said he wondered 
whether any free trader who voted for this Report could 
properly count as a free trader any longer. He was one, 
and wMe admitting that, as a member of the Standing 
Committee, the Committee had given most cordial considera- 
tion to his suggestions, there were certain words at the end 
of paragraph 4 to which he could not possibly agree. These 
words were “ where the costs of production are lower than 
in this country.” If these words were retained, the Report 
would mean that steps would have to be taken to deal with 
wheat coming from India or from the Argentine ; with many 
things coming from any European country or from Ireland ; 
and with wheat from Canada, where the cost of production was 
less than in this country. The principle would apply also to 
timber. He could not agree that the importation of timber 
should be licensed, or home supplies protected. If we could 
not compete in our own markets with ordinary supplies from 
Belgium, Denmark, Argentina, India, Canada and Ireland, 
he would rather give up agriculture altogether than have the 
industry supported at the general public expense. He thought 
the Government could and should deal with “ dumping ” in 
its strictly proper sense. If the Report went further and 
raised expectations of considerable State help by means of 
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general protection, the Marketing Bill would fail because 
farmers would not trouble to work it. 

Mr, Chas, Roberts {Cutnb) said he would like to support 
Sir Francis Acland on the plea that the Council should discuss 
the Marketing Bill for itself, and not slide away into what 
are called its necessary complements.*' The Bill was a 
very important measure with new features in legislation, and 
it would not be very easy to get it through. Adding further 
burdens to it, would not help. The merits of the Bill were 
very real ; firstly, the Government gave a power which might 
lead farmers away from their engrained traditions of in- 
dividualism, and, secondly, the Bill did give a chance of the 
producer getting more of the final price of his goods for him- 
self. The “ necessary complements to these advantages 
were in the Bill itself, namely, the power of dealing with 
surpluses. At the present time, the National Farmers* Union 
stated the price of milk, and the retailer fixed it. Under the 
Bill, the surplus would be taken off the market and manu- 
factured by a producers* board, and a better price for the 
bulk of the commodity would be secured. His enthusiasm 
for Protection was damped by the recollection that general 
elections were bound to come along, and with six urban 
electors to one rural elector there seemed very little chance 
of an abiding state for that policy. 

Mr. J, Hamilton (Lancs) suggested an alteration in the 
Report to meet Sir Francis Acland’s difficulty. 

Mr. John Beard said that “ the costs of production ’* was 
an unsafe and unsatisfactory phrase, and he suggested that 
the word “ wages ** be inserted instead. He was neither a 
free trader nor a tariff reformer, and had not learned to 
subscribe to the cry of cheap food, knowing that it had to 
come out of the bones of men who were not getting wages 
enough to pay for their ordinary daily sustenance. What 
would be the reply if the country were told that cheap boots 
or cheap clothes were essential ; what would the Trade Unions 
say ? He objected to the same talk about cheap food. 

Mr, B. 0, Patterson, O.B,E. (Staffs), reminded the Council 
of the cause of all recent marketing measures, namely, the 
enormous difference between the price paid to the producer and 
that received from the consumer. The Marketing Bill aimed 
at a solution in favour of the over-pressed producer without 
imposii]^ hardship on the consumer. At the same time, there 
would ^ extraordinary difficulties in the way of carrying 
the measure into effect. He thought the Government must have 

3m 
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realized in presenting the Bill that some control of imports 
was necessary. The Government might say, “ If you, the 
agricultural community, are prepared to do your best to 
welcome the Marketing Bill, we, on our side, are prepared 
to introduce legislation to make it possible for you to work 
this Bill.” At the moment, the community had no assurance 
that this was the Government’s view. He then asked one 
or two questions as to detail, e.g., how district boards would 
work as between one another with such a commodity as mijk. 
He foresaw that an enormous staff would be required to 
regulate the supplies of milk which each individual must 
produce, or to keep records of that milk. The Bill would 
take some considerable time before it was of any great 
advantage to the agriculturist, and, in view of the dire state 
of agriculture, he wondered what would happen to them 
in the meantime. 

Sir Arthur Hazlerigg intervened to say that as Chairman 
of the Standing Committee he was prepared to accept the 
substitution of “ wages ” in the place of “ costs of production.” 

Mr. W. B. Taylor (Norfolk) congratulated the Standing 
Committee on its excellent Report and did not agree that 
the debate should be confined to the Bill itself. The debate 
was on the Standing Committee’s Report, and the Committee 
would no doubt welcome any constructive criticism upon it. 
He was glad to hear Sir Arthur Hazlerigg’s decision. He 
viewed with considerable surprise the statement of Sir Francis 
Acland that the policy recommended by the Standing Com- 
mittee would mean that agriculturists were asking to be 
permanently supported at the public expense. Anyone studying 
the history of agriculture in this country would readily agree 
that the countryside had been bled white to the benefit of the 
urban population, and that the public had really lived at the 
expense of the countryman on the principle of the dole. Only 
the coimtryman had had to take less than the dole, whilst 
others got away with the middlemen profits and had benefited 
in other ways where they toiled not neither did they spin, 
but the schemer scored and the worker lost every time. He 
was sorry to have to speak so bluntly, but he came from a 
county where the farmers were disgusted with political matters 
and were setting up what was called the “ Norfolk Movement ” 
to solve their difficulties. This Council was a classless organ- 
ization representing the whole industry. He welcomed the 
alteration in the Report as ono made in the right spirit of the 
Council. 
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Mr, H, W, Thomas (Hants) said that as a farmer of over 
40 years’ experience he thought the Marketing Bill, unless 
accompanied by some control of imports, would be of little 
use to agriculture. The same view was held by the National 
Farmers’ Union. Another point was that the Bill threatened 
gross restriction on personal liberty. Farmers were restricted 
at present, having to pay a fixed wage and fixed tithe, and if 
the Bill established methods of sale without improving prices, 
more harm than good would be done by it to the industry. 

The Minister of Agriculture thanked the Council for the 
discussion. The Bill was perhaps a difficult one to follow, 
as wording was always at the dictates of the lawyers. In the 
case of milk, which had been mentioned, the price paid to 
the farmer was not kept down by importations. The chief 
feature in its marketing at the present time was the almost 
complete disorganization of the producers and the existence 
at the same time of an undealt- with surplus. The position 
did not relate in any way to the age-long controversy of 
protection or free trade. Processing and dealing with sur- 
pluses of all kinds of agricultural produce would be more 
fully dealt with in the Bill in its next revised form. As regards 
the farmers’ boards, there were two types referred to in the 
Bill, namely, that which would actually deal with the com- 
modity physically, holding it and marketing it, and that 
which would act as a sort of regulating pool only. The two 
tyi)es were necessary because of the diversity of the products 
in agriculture. As to milk, again, that commodity would 
be one for the regulating type of board, and he hoped that 
the large distributing combines would be willing to come to 
working arrangements with a national milk-producers’ board 
in the business of disposing of the product. The Bill made 
provision for the exemption of what might be called the 
“ local supplier.” It would be quite absurd to produce a scheme 
whereby a farmer could not readily supply his neighbours 
in the village with milk. The producer-retailer might also 
be a reasonable exception, and there might be others. As an 
example of a district board, there were commodities like 
Cheshire cheese. 

The Bill was designed to enable producers to combine for 
better marketing, but it did not give a guaranteed market ; 
that was an impossibility except with complete socialization 
of supplies ; and prices could not be governed until there was 
an organization of producers competent to handle their 
products in a comprehensive way, to collect, grade, and 

3m2 
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distribute, and to promote the formation of processing plants 
or factories. It was only possible to help the farming com- 
munity to help itself in the face of the extremely powerful 
middle agents. He believed that the real distributors would 
welcome the provision of commodities in a more organized 
and disciplined way, and he thought it was only possible 
to attain that by means of the Bill. 

As regards compulsion, in Yorkshire only recently the 
following was the case with a bacon factory with 1,600 
members which was designed to operate upon 1,000 pigs a 
week. When prices were good the pigs were there, but when 
they had fallen the farmers were tempted away to sell their 
animals privately instead of to the factory, and now only 
about 400 pigs a week were forthcoming. Ho thought it would 
be to the good of all the farmers if there were pressure behind 
those who backed away from their moral obligation to support 
the factory. 

The Minister added that both he and his colleague. Lord 
De La Warr, were extraordinarily cheered by the critical 
examination which the Council had given to the Bill, and its 
commendation of it. An amended form of the Bill would 
shortly be forthcoming, and any further suggestions from 
the Council would be welcome. 

The Chairman then put it to the meeting that the Report 
be adopted, the word “ wages ” being substituted in place of 
“ costs of production ” in paragraph 4. The alteration was 
agreed and the Report adopted. 

Insecticides and Fungicides. — Mr. Cecil Bobinsm {Holland, 
Lines) moved the following resolution on behalf of the 
Standing Committee : — 

That this Coimcil considers that legislation should be passed 
as soon as possible to provide that insecticides and fungicides 
sold for agricultural purposes be made subject to similar regula- 
tions to those impost in the case of sheep dips under the Sheep 
Scab Order, or of fertilizers and feeding sti^ under the Fertilizers 
and Feeding Stuffs Act of 1926 ; i.e., it should be made possible 
to compel sellers of insecticides and fungicides to give a declaration 
that they reach the necessary effective strength. 

The motion was seconded by Mr. J. T. Briggs {Soke of Peter’ 
borough). Mr. Robinson said that thousands of pounds were spent 
every year in fungicides in his county for spraying pQtatoes and 
celery. The market price of the chief one was about £30 a tpn, 
and it should be up to a certain strength. A mixture at £26 
a ton was being offered which, whmx analysed, was found 
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to be very inferior. He thought that many farmers and small- 
holders were paying double the price they should for their 
fungicides. Sir Doitglas Newton, M.P, {Gambs.), 

agreed and said he thought that the legislation would not be 
very controversial. He understood that the proposal had the 
support of Gloucestershire and Herefordshire, and would 
probably receive that of other county agricultural authorities 
if brought to their attention. Dry spraying was not always 
successful, though it could be if two conditions were observed. 
First, it must be properly carried out, and, secondly, the 
proper material must be used. Mr. Briggs pointed out that 
regulations would be useful, as in the case where a farmer 
wanted credit. It might not always then be easy for him to 
get a sample analysed before he bought. Sir Merrik Burrell, 
Bart., C.B.E. (West Sussex), said that it might be possible 
for the Ministry to draw up a schedule of approved insecti- 
cides and fungicides on the same lines as they had drawn 
up a list of Sheep Scab dips. 

Earl De La Warr, replying on behalf of the Ministry, said 
that the Department was anxious to encourage the wide 
use of spraying operations against insect and fungus pests. 
A Bill would be required for the purpose of the resolution, 
and it would not be entirely non-controversial ; there might, 
therefore, not be any parliamentary time available. The 
Report of a Committee appointed to consider the Bill of 1921 
had just been published. If those interested in the subject 
would consult with the Ministry, it might be possible to make 
the existing Bill non-controversial, and the Ministry would 
then be very glad to go forward with the matter. 

The Resolution was put to the Meeting and carried. 

AgnculturBl Policy. — Mr. W. W. Sampson (Dorset) moved : 

That this Council, recognizing the ruinous condition of the 
agricultural industry, respectfully advises His Majesty’s Govern- 
ment immediately to confer with the Leaders of the Opposition, 
with a view to agreeing to a policy for the relief of the present 
distress, and further each and every member of this Council 
pledges themselves severally and collectively to assist the Govern- 
ment in carrying such a policy into effect, regardless of party 
politics, 

Mr. J. Hamilton seconded. Mr. Sampson drew attention to 
the fact that since the repeal of the Com Production Act 
there had been a decrease of nearly two million acres under 
the plough, and of 130,000 agricultural workers ; in addition, 
it had been stated that there were at the present moment a 
very large number of agricultural workers unemployed. He 
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had said at the last meeting that the industry was in a 
ruinous state ; such figures as these proved his statement. 
He acknowledged that the si^ar-beet subsidy had been a 
great help. Advice was the other thing that was given, and 
that seemed to him to have led to over-production in certain 
directions, e.g., milk. The Minister had said that milk was 
not affected by imports. What then was the significance of the 
condensed milk importation, the equivalent in raw milk of 
the 1929 importation being 81^ million gallons ? The resolu- 
tion was purely a matter of procedure. He had been careful 
not to introduce any question of policy. He realized that he 
was now addressing members of the three political pailiies, 
and also members of the agricultural workers and land-owners’ 
organizations. He realized that all of them could deal 
with agriculture without any political or party feeling. 
There had to be willingness on both sides, and he therefore 
suggested his resolution as leading the way to agreement 
so that the industry might be saved from disaster. 

Major F. H. Fawkes {West Riding) pointed out that the fact 
that condensed milk the equivalent of 81^ million gallons 
was coming into the country was a strong argument in favour 
of the adoption of the Marketing Bill. The example of Sweden, 
Denmark and Holland showed that where by-products could be 
dealt with efficiently and despatched abroad it was a great 
advantage to the dairy industry. He suggested that these 
by-products should, in the case of this country, be manu- 
factured into condensed milk here and save the need of 
imports. 

Sir O. L. Courthope, K.B.E., M.P. {East Sussex), said he 
hoped that the Council would not be so foolish as to pass the 
resolution proposed. The Council should not saddle itself 
with such a resolution, the trouble being not party politics 
but rival sub-divisions of the industry seeking for their own 
profit. Rural interests were largely outnumbered by urban 
interests ; and in the rural industry there was nothing ap- 
proaching agreement. If that industry could be united in a 
statement of its wants, that would be a big advance. It should 
also be remembered that agriculture was not the only industry 
that was depressed and stood in need of assistance. 

Mr. Patterson stressed the fact that agriculture was the 
foundation of all other industries, and that thpugh others 
may be suffering it seemed essential for the national benefit 
to place agriculture on a sound and profitable basis. This 
also would be in agreement ^th the reoent pronour^oements 
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of all Parties. Wages were fixed and he knew at the moment 
of 12 men whose services on a farm were being dispensed 
with. His own dilemma was whether to give up farming 
altogether, or to turn his farm largely down into grass. The coal 
industry appeared to be entitled to a living wage at the expense 
of the taxpayer — surely agriculture was also entitled to it. 
He had spoken as regards the Marketing Bill, but he now 
wished to say something about the new proposals for small- 
holdingB. He did not think that these could be increased 
unless by subsidies. The small-holder to-day was living on 
subsidies. 

The Minister informed the Council that before the Recess 
an attempt was made to bring the different Parties together 
in consultation in this matter, but that no progress was made. 
He need not now go into the reasons, but the proposal did 
not commend itself to them. After all, some subjects were so 
complex and so big that the principles of different sides did not 
lead them to formulate a united policy. He was glad to feel 
that there was as much co-operation at present as seemed to 
be possible. 

The resolution was put to the meeting and carried by 
25 votes to 22. 

Protection from ‘‘Dumped” Produce.— J/r. H. T, Cox 
(Herts) moved — 

That faced with the gravest crisis known to any living agri- 
culturist, and with a full sense of its responsibility and position, 
this Council does most urgently call upon the Government, in 
the interests of the agi’icultural community fiuid of the whole 
nation, to take immediate and active steps to prevent further 

• dumping of Russian and foreign bounty -fed wheat and other 
food products, which is even now resulting in more and more 
farm workers being forced out of employment, numbers of small- 
holders failing, farmers and land owners rapidly being forced into 
bankruptcy, and land lying derelict. 

Mr. 8. Wallace (Herts) seconded the Resolution. Mr. Cox 
said, as regards the Russian wheat importation, that some little 
time ago he had been asked to collect for the Red Cross Hocieties 
in this country for a fund for starving Russians. Either that 
was wrong then or the Russian Government was wrong now by 
taking wheat for export from these starving Russian peasants. 
He left it to the Coimcil to form its own opinion. In agriculture, 
there should be as high a standard of living as in any other 
industry. In the industry to-day it was difficult to make the 
money to pay out the wages on Friday night. Then, again, in 
ordinary industry, workers could be dispensed with in bad times, 
but it was quite a different thing considering the close personal 
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relations between most farmers and their men. The oo-opera- 
tive societies were the first people to deal in Russian wheat, 
though they were started in order to help the working man. 
Was there good sense in helping the working man of Russia 
by starving the working man of this country ? The Govern- 
ment's scheme for settlement, small-holdings, etc., was at 
odds with the policy which allowed men who really knew 
the job to be driven off the land. It would be better to give 
half the proposed money to keep the present people in farming. 
If wheat-growing could be made profitable, all other branches 
of agriculture would fall into line, Mr. A. E. Bryant {Bucks) 
said that farmers were losing their best men ; the old men were 
staying on, but the young men were not content with 30s. or 
31s. a week. It was a very serious matter to delay bringing 
prosperity to agriculture. He himself employed 25 men, and 
wanted to see the time come when he could pay these highly 
skilled workers £3 a week. He did not see the use of the Council 
meeting to discuss matters, while this sort of thing was allowed 
to continue. Mr. 0. 0. Rea, C.B.E. {Northurnberlarid), suggested 
that the resolution should be amended by the substitution of 
the word “ cereals " for the word ‘‘ wheat." The mover and 
seconder of the resolution agreed. Mr. W. Holmes drew 
attention to a memorandum of the East Sussex Farmers' 
Union on the question of imports of cereals and food-stuffs. 
Out of 225 farmers in that Union, 12 only sold more cereals 
than they bought. The majority were glad to buy food-stuffs 
cheap in order to turn them into pig and other products. As 
regards oats, he was speaking a few weeks ago in a Gloucester- 
shire village where the farmers sold their own oats to the 
racehorse proprietor and bought German oats for their own 
stock. The racehorse owners were now fdllowing suit, and it 
seemed to him in everybody's interest to buy the cheapest 
they possibly could. As regards “ dumping," he was not in 
favour of it, but after all someone in this country must be 
buying Russian cereals for them to be ‘‘ dumped." He 
suggested it was in many cases farmers themselves. 

The resolution was then put to the meeting, the word 
cereals " being substituted for “ wheat." The resolution 
was adopted. 

PtoseciitioQS under the FertOizers and Feeding Stnffii Ac^ 

1926. — Mr, A, E, Bryant {Bucks) moved — 

That in order to secure an effective and econoinical adminis* 
tration of the Fertilizers and Feeding Stuffs Act, 1926, the 
Minister of Agriculture and Fisheries be urged to t^e steps to 
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amend the Act in order to restore to local authorities power to 
institute criminal proceedings in respect of adulterated samples 
taken on the premises of the ptirchaser ; on the ground that the 
present Act is not economical in cwlministration €«id affords the 
minimum amount of protection to the farmer. 

It was duly seconded. Mr. Bryant said that, as a result 
of the recommendations of the Departmental Committee 
on the Fertilizers and Feeding Stuffs Acts, amending legis- 
lation was passed which altered the . method of taking pro- 
ceedings. It was submitted that the change of procedure in 
the case of samples taken by inspectors of local authorities on 
the premises of the purchaser, by which such samples cannot 
be made the subject of criminal proceedings if found adul- 
terated, did not tend to increase the efficiency of the new Act. 
These principles might be ideal if everyone, trader or manu- 
facturer, wore honest, but experience in Bucks had shown 
that such was not always the case. To prosecute successfully 
under the new Act, it was necessary that the sample should 
be taken on the premises from goods prepared, or consignments 
ready, or exposed for sale. In the case of the purchasers being 
under another local authority, one inspector had to pass 
information on to another, and by the time the latter arrived 
at the factory to take his sample on the premises he failed to 
find anything that would not satisfy the Act, or there was no 
such article prepared for sale. Sir Charles Howdl Thomas, 
K.C.B., speaking on behalf of the Ministry, reminded 
the Council that the Act of 1926 was produced as a result of 
careful consideration by the Committee presided over by 
Lord Clinton, and that this question of proceedings was specially 
considered by that Committee and the Act framed according to 
their finding. He suggested that it would be best to have a 
further trial before the step now contemplated was taken, as 
the matter was by no means as simple as might appear. The 
resolution was put to the meeting, and 12 voted for it and 
12 against. The Resolution was not carried. 

APPENDIX 

REPORT FROM THE STANDING COMMITTEE OF THE COUNCIL 
OF AGRICULTURE 

AGRICULTURAL MARKETING BILL 

(1) The Committee has, over a period of three years, given special 
attention to the question of the improvement of agricultural marketing 
in this country. It has issued twelve Reports on the marketing of 
specifio commodities, nearlj^ all of which have been printed and 
circulated throughout the counties. 

(2) It appears to the Committee that the . Bill is a logical develop- 
ment of policy in sequence with the provisions of the Agricultural 
Produce (Grading and Marking) Act of 1928. It is known to those 
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who have studied the marketing situation in this cotmtry and in 
certain of our Dominions that a measure of compulsion on outstanding 
minorities of producers has been deemed necessary in several instances 
where producers endeavouring to sell co-operatively or to take joint 
action to regulate marketing on up-to-date lines have been frustrated 
or discouraged by the action of a small number of individualist sellers. 
Moreover, it is the fact, where a commodity is to be sold in a free 
market and there is a prospect of growers over-stocking the market 
and upsetting a fair price, that no one seriously doubts the advis- 
ability of producers combining for the purpose of ortlerly marketing, 
on some such lines as those indicated in the Bill. The selling pool 
or other organization to be effective should, in fairness, embrace all 
producers of the commodity to be marketed. The Bill does not, 
however, impose euiything on producers, except on the initiative of 
groups substantially representative of those who produce the product 
to be dealt with in the area to which a scheme applies. The measure, 
therefore, is entirely optional on groups of farmei*s and the legislation 
may be saifl to provide means, whicli farmers may adopt or not as they 
choose, to help them to market their produce efficiently. There is 
nothing in the Bill to prevent commodities being dealt with in national 
rather than local schemes, and arrangements would no doubt he made 
for correlation of effort among local boards dealing with the same product. 

(3) Instancing thi*ee commodities — milk, potatoes and hops— in 
which the coimtiy may l»e said to be largely self-sufficing, it is the 
case that in each of these in recent years there has boon serious trouble 
through the home production being uncontrolled and m excess of 
direct consumption. There has been a lack of central organization to 
indicate what quantities can safely be 8Uf)plied for the home mi^rket, 
to decide what price should be asked for the produce available for 
sale having regeird to the costs of production and the demand for it, 
and, in the case of milk and potatoes, to deal with surpluses and to 
undertake much-needed publicity on an adequate scale. The pro- 
visions of the Bill would be most useful in such cases. 

(4) If the Bill would be useful in instances where com]:)etition from 
abroad is not very pronounced, the need for it is probably even 
stronger with regard to those commodities in whicJi there is over- 
seas competition, and in which the supf)lies coming on to the home 
market may easily be extended beyond tlie bounds of any possible 
bumper home crop. But in the case of these commodities — with the 
adilition, possibly, of potatoes in certain exceptional years — there is, 
it is suggested, a need for more than internal organization on the 
lines of the Bill, for no amount of combination for marketing or com- 
pulsion of minorities will avail where the home market is under-sold 
by imports of agricultural produce from countries where [costs of 
pixHiuction*] are lower than in this country, or where subsidies, or 
veiled subsidies, are paid. 

(5) For this reason, the Committee considers that the measure 
can only reach its full beneficial effect if there is coupled with it control 
of such imports under a scheme which will ensure that these do not 
undersell a fair home market. The Committee is not concerned with 
the methods of control, which may be by tariffs, or licences, or even 
State purchase of those commodities which aie being “ dumped ” 
at less than their cost of production in the countiy of origin, or by a 
combination of any of these. There may be grave objections to any 
and all possible methods, but the present marketing position is so 
serious that a way should be found immediately to prevent the con- 
tinual underselling of our home agricultural market by imports coming ‘ 


* See reference at end of Report. 
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under the heads namec^. Certain branches of apiculture already 
threaten to become entirely bankrupt on account of this evil. In the 
case of cereals, in which the marketing position is by far the most 
serious, it is the fact that by the establishment of a quota system by 
which all millers would be required to buy a percentage of home- 
grown wheat in flours for bread-making, some amelioration would be 
secured. But a moderate quota, which it might be reasonable to 
impose, could hardly be effective in helping arable agriculture to 
I)ay if large quantities of overseas wheat, subsidized or deliberately 
marketed below cost, were allowed to be landed in this country. Even 
in the case of the articles in which there is a virtual monopoly, e.g., 
milk, potatoes, and hops, the present system of non -control of food 
imports under any possible set of circumstances may at any time 
through improvement and cheapening of transport and/or cold storage 
permit of entry of below-cost imports which will swamp these 
fortuitously protected markets. 

(6) If, tlierefore, the Bill is likely to become law at an early date, 
the Conunittee most earnestly represent that its necessary complement 
is a measure of imports control of the kind suggested. At the same 
time, we agree that tho Marketing Bill can be made of considerable 
value to farmers in helping them to organize the marketing of those 
commodities in which they are not driven out of business, and that 
certainly tho state of things it aims at establishing is an undoubted 
improvement on the present almost entirely unorganized condition^ 

(7) For the information of members of the Council, a short summary 
of tho contents of the Bill is appended : — 

Summary of Draft Bill 

(8) The explanatory Memorandum printed with the Bill shows 
that- tho Hill pro|.K)ses to allow producers of an agricultural product 
to which it applies (milk. ]>otatoes, hops, wool, cereals, cheese, live 
stock) to regulate the marketing of that product by means of boards 
elcxjted by theniselves and in accordance with schemes submitted 
by themselves. Such regulation is to be confinetl to products grown 
in the area to which the scheme is applicable, which may be Great 
Britain or any part thereof, and the scheme will be binding on all 
])roducers of the regulated product in that area. 

(9) The interests of the public and of individual piH>ducers are 
protected by recpiiring tlie Minister, before ajiproving a scheme, to 
give notice of it and to consider any representations made, and by 
giving Parliament the opportunity of resoKong that the scheme shall 
not come into force. 

The interests of pi\>dijcei's are further protected by provisions for 
independent arbitration and either for exemption from the scheme or 
for representation on the board aiiministering it. 

The interests of the general public are further protected by the 
establishment of a special “ Consumers’ Committee ” for every 
scheme, whose duty it will be to watch, and consider complaints as 
to, the effect of the scheme on consumers. Tlie Bill also establishes 
a “ Committee of Investigation ” to which the Minister may refer a 
complaint from a Consumers’ Committee or a complaint which would 
not fall to be considered by a Consumers’ Committee. If the Com- 
mittee of Investigation report that any matter requires rectification, 
the Minister has power to amemi or revoke the scheme, and, if necessary, 
to raplac^e the board administering it by persons nominated by him. 
The Minister is also empowered on his own initiative to lay before 
Parliament tlie draft of an Order revoking or amending a scheme, 
such Order to come into force unless Parliament resolves to the 
oontraiy. 
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A scheme may edso provide for the encouragement of agricultural 
research etnd education and may empower a board to make money 
advances to producers. 

(10) To take the Clauses of the Bill in order : — 

Clause 1 makes provisions for the submission and approval of 
schemes by persons who are substantially representative of those who 
produce the product to be dealt with in the area to which the scheme 
is applicable. This clause works in conjunction with the First 
Schedule to the Bill which prescribes rules for the submission, approval, 
amendment and revocation of schemes. 

Clause 2 deals with the constitution of boards of representatives 
of registered producers which shall administer the schemes. 

Clause 3 sets forth what matters a board may deal with, subject 
to the approval of the Minister. They may be allowed : — 

(a) to buy, sell, grade, pack, store, adapt for sale, insure, advertise 
or transport the regulated product, to manufacture any article 
from that product and to sell any ai’ticle so manufactured ; 

(b) registered producers may be required to sell the regulated 
product or any kind, variety or grade thereof, only to, or 
through the agency of, the board ; 

(c) to regiilate sales of the regulated product by any registered 
producer by determining : — 

(i) the kind, variety or grade of the product which may be 
sold ; 

(ii) the quantity of the product or of any kind, variety or 
grade thereof which may be sold ; 

(iii) the price at, below or above which, and the terms on 
which, the product or any kind, viwiety, grade or 
quantity thereof may be sold ; 

(iv) the persons to, or through the agency of whom the 
product or any kind, variety, grade or quantity thereof 
may be sold ; 

(d) to regulate the manner in which the regulated product is to be 
graded, pcKsked, stored, adapted for sale, insured, advertised 
or transported by or on beh^f of registered producers ; 

(e) to provide for certain incidental or consequential matters, 
and to enable the board to encourage agric^tural education 
and research. 

Clause 4 states what miscellaneous provisions every scheme shall 
provide : — 

(a) for requiring that no sale of the regulated product shall be 
made by cmy producer who is not either a registered producer 
or a person exempted from registration by or under the pro* 
visions of the scheme ; 

(b) for exempting from all or any of the provisions of the scheme 
producers of such classes or descriptions as may be specified ; 

(c) for requiring the board to recover from wiy of the producers 
who contravene the scheme such monetary penalties as may 
be specified ; 

(d) for securing that any producer who is aggrieved by any act or 
omission of the boazd may refer the matter to arbitration ; 

(e) for keeping and fumisliing accounts, and for requiring estimates, 
returns, accounts and other information to be furnished by 
registei^ producers, and providing powers of ^ntry and 
inspection, as set out in the Third Schedule of the Bill. 

Clause 5 requires that every scheme shall provide for the establish- 
ment of a fund to be CKlministered and controlled by the boeurd, and 
^ives the boi^rd certain powers of assessmg and reoovering*oontributioiis, 
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and for borrowing. Any scheme may also empower the board to lend 
any registered producer sums proportionate to his interest in the 
scheme. The board may issue a debenture to create in favour of a 
bank a floating charge on any farming stock which is vested in it, and 
the charge shall be registered in the same way as agricultural charges 
tmder Part II of the Agricultural Credits Act, 1928, are registered. 

Clause 6 allows of the continuemce of existing contracts in certain 
circumstances and for their proper registration. 

Clause 7 provides for the appointment of consumers* committees, 
and a committee of investigation. 

Clause 8 requires the Minister to lay an annual report before 
Parliament. 

Clauses 9-12 relate to the provision of agricultural marketing funds. 
For the purpose of financing boards, £500,000 shall be paid out of 
moneys provided by Parliament into an English fund, and £125,000 
into a Scottish fund. Out of these funds a short-term loan may be 
made to a board when it is first set up free of interest for two years, 
but must be repaid within that period imless renewed. A long-term 
loan may be made to a board at any time for any period, but the 
amoimt of the fund that may be immobilized in such loans is limited. 
Loans may only be made on the recommendation of a special com- 
mittee appointed imder the Bill. 

Clause 13 provides that any expenses incurred by the Minister in 
connexion with any committee appointed under the Bill shall be 
defrayed out of moneys provided by Parliament. (The explanatory 
Memorandum states that the aggregate expenses incurred imder this 
provision and of any additional staff which may be required by the 
Bill are not expected to exceed £20,000 per annum.) 

Clause 14 sets out the procedure in connexion with the laying of draft 
Orders before Parliament, and the publication of Orders in the Gazette. 

Clause 15 makes the Bill applicable to the articles named in the 
Fourth Schedule, viz., milk, potatoes, hops, wool, cereals, cheese, 
live stock. 

Clause 16 is an interpretation clause. 

Clause 17 sets out the modifications in applying the measure to 
Scotland. 

Clause 18 states that the Bill shall not apply to Northern Ireland. 

October 22, 1930. 

[Adopted by the Council at its meeting on October 31, 1930, the 
word “ wages ** being substituted in the last sentence of paragraph 
four (page 902) in place of the words “ costs of production.*’] 
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MARKETING NOTES 
A Review of the National Hark Fruit Schemes.— The 

application of the National Mark Scheme to fruits has now 
reached the third year. In view of the comprehensive and 
far-reaching nature of the reform undertaken, the scheme 
has developed far more rapidly and has met with greater 
support from all sections of the trade than was anticipated. 
Many enthusiasts, lacking knowledge of the difficulties be- 
setting reform in the intricate processes of fruit marketing, 
expected the whole trade to be placed on a fully-efficient 
basis at once. Experience has shown them, however, that 
reform is a comparatively slow process which calls for faith 
and perseverance, together with a liberal measure of friendly 
co-operation between all interests concerned. 

Orowers . — ^Many growers, in the first flush of enthusiasm, 
expected that the application of the National Mark to their 
packages would bring an immediate increase of monetary 
return. Experience has now convinced these growers that, 
while the scheme secures for them the full value of their 
fruit, it is in the general increase in efficiency of the fruit 
industry, particularly in the sphere of marketing, that the 
major benefit lies, and that the more rapid the growth of the 
scheme the sooner will this benefit be received. 

The value of the scheme in providing a national basis for 
advertising home-grown fruits is now widely realized, and 
this is an important factor in securing and maintaining the 
support of all sections of the trade. 

Probably the most important effect of the scheme, so far, 
is the incentive which it has given to growers to strive for 
better quality in production. The establishment of clearly 
defined statutory standards of quality has revealed to many 
growers their failings in production methods. In the absence 
of standards based on the requirements of the distributive 
section of the trade, each grower worked to a standard which 
he considered to fit the circumstances, but which was often 
lamentably low. The National Mark Scheme has provided a 
real basis upon which these growers can establish their pro- 
duction and marketing operations, irrespective of whether 
they use the Mark or not. Indeed, since the inception of the 
National Mark Fruit Scheme, there has been an enormous 
improvement in the standard of production, grading and 
packing set by growers who are not yet using the Mark. Many 
state frankly that they are grading and packing to National 
Mark standards although not yet participating in the scheme. 
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Some of these growers still cling to the idea that the value 
of their private mark or label is paramount and think that this 
is lost when they join in the scheme. They fail to realize that 
the influence of their private brand is limited to a comparatively 
small circle of buyers and that expansion of this circle is slow 
and difficult. They cannot understand that the National 
Mark not only certifies the private mark but extends its 
usefulness. 

Saleatnen . — ^At the outset, the Ministry’s staff available for 
propaganda work was very limited and, in consequence, 
the efforts of marketing officers were directed mainly towards 
producers and retailers. It was assumed that if growers 
marketed under the Mark and retailers responded with 
a demand for National Mark fruit, the salesmen handling 
it would do so efficiently whatever might be their opinions 
of the scheme. This assumption proved to be correct, and 
important salesmen have become supporters of the scheme. 
Recently, a more intensive propaganda among wholesale 
distributors has been undertaken. Funds have been provided 
for advertising the scheme in the fruit trade papers, and 
by means of a leaflet to be circulated to salesmen as well as 
to growers and retailers. In the advertisement and leaflet, 
the aims of the scheme are set forth briefly, followed by the 
opinions of leading growers and salesmen, together with the 
collective views of retailers given by their Federation and 
Associations. Some opinions were given in the first adver- 
tisements and in a leaflet distributed at the Imperial Fruit Show. 

Retailers . — The propaganda in the retail section of the 
trade was intensive at the outset and has resulted in the 
imanimous support of the organized retailers. Many retailers 
expected to be able to buy full-weight National Mark graded 
fruit at the prices hitherto paid for short-weight ungraded 
lots. They bought, nevertheless, and their experience showed 
that National Mark packs were worth more. In the larger 
markets, at least, they are now prepared to pay the real value, 
and in the smaller markets the extension of supplies and 
experience will speedily bring about the same result. 

Retailers have co-operated whole-heartedly with the Ministry 
in advertising the scheme by displaying posters. 

Swpplies . — In the case of all fruits in the scheme, the demand 
in the markets has far exceeded the supplies, but the position 
may be expected to improve when the propaganda referred 
to above has made its influence felt. 

CowbravaUions . — ^In the beginning, the view was expressed 
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that, because of the voluntary nattire of the scheme, growers 
electing to pack under it would endeavour to maintain the 
standards laid down. The small number of contraventions 
reported — 14 in all — shows that this confidence in the goodwill 
and integrity of the growers was justified. In every case, 
the contravention was due to temporary failure in the super- 
vision of grading and packing operatives. In all cases but 
two, it has been sufficient to draw the growers’ attention to 
the cause to secure satisfactory grading. So far, there has been 
no suspicion of growers deliberately using the Mark as a 
cloak for off-grade fruit. 

Supervision of Grading and Packing Operatives . — ^The great 
importance of maintaining strict supervision of grading and 
packing is not adequately realized by growers. Every oppor- 
tunity has been taken to impress upon those authorized to 
apply the Mark the need for vigilance in this connexion and 
they have been advised to open and examine the contents of 
a small proportion of packages ready for dispatch from time 
to time. If this is done, slackness on the part of the grading 
and packing operatives is prevented. 

National Mark Eggs. — One of the conditions governing the 
National Mark Egg Scheme requires that packers shall have 
a certain minimum weekly output. During the months of 
January to July, this minimum is 900 dozen eggs per week, 
and this is reduced, in view of seasonal decline in production, 
to 600 dozen per week for August and September, and 300 
dozen per week for October, November and December. An 
encouraging feature of the returns of sales which have been 
rendered by packers during September — ^the last month for 
which complete figures are available — ^is that at a large number 
of stations there is little or no falling off from the quantities 
recorded for July, and that the total output of all stations 
has fallen to a slight extent only as compared with the reduction 
in the output qualification. This is largely due to producers 
increasing their laying stock. 

During the 10 months, January-October, 1930, the output 
of the authorized packing stations amounted to 194 million 
eggs, of which 138 million were packed under National Mark 
labels. 

Several important firms of egg merchants have recently 
taken active interest in the scheme and, in some , instances, 
have made application for authorization. 

National Mark eggs commanded very high prices during 
October, with beneficial effects on the English egg market 
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generally, but, following large imports of Dominion eggs, 
prices weakened somewhat, and it is now considered that 
tins year’s peak period for prices has passed. 

As mentioned in the November issue of this Journal 
(p. 813), three classes in the Egg Competition at the Dairy Show, 
held in October at the Royal Agricultural Hall, London, 
were o^n only to packers of National Mark eggs. The event 
proved a popular innovation, and was well supported by 
National Mark egg packers in all parts of the country. Eggs 
entered for each of the three classes had to be graded and 
packed in accordance with the requirements of the scheme. 
The first class was for 30-dozen, non-returnable wooden 
cases, containing eggs of “ Standard ” weight grade ; the 
second was also for eggs of “ Standard ” weight grade but 
in 15-dozen, non-returnable fibreboard cases ; and the third 
was for 16-dozen fibreboard containers with eggs of ‘‘ Special ” 
weight grade, packed in half-dozen or dozen cartons. A very 
high standard of quality was attained by competitors in 
each of these classes and judging was not an easy task. Silver 
and bronze medals were awarded in each class, the prize- 
winners being : — 

First Class. (1) Wiltshire Egg Producers, Ltd., Hungerford. 

(2) Gloucestershire Marketing Society, Ltd., Chel- 
tenham. 

tSecond Class. (1) Welwyn Garden City Poultry Farm, Ltd. 
Welwyn. 

(2) E. J, Parker, Maidstone. 

Third Class. (1) Vye & Son, Ramsgate. 

(2) Captain F. Barber, Moreceunbe. 

National Mark Beet. — The weekly average number of sides 
(including quarters and pieces expressed in terms of sides) 
of beef graded and marked with the National Mark during 
October, and the number of sides graded and marked for 


the four weeks ended November 22, was 

as 

follows : — 


London 


Number of sides 

Weekly average 

- October 


1,925 

Week ended 

— November 1 . . 


2,005 

99 99 

— „ 8 .. 


2,169 


„ 15 .. 


2,166 

99 99 

— .. 22 .. 


2,065 


Birkenhead 



Weekly average— October 


729 

Week ended 

— November 1 . . 


879 

99 99 

— „ 8 .. 


1,084 

99 99 

— „ 15 .. 


1,124 

99 

— .. 22 .. 


1,119 


SCOTIAND* 



Weekly average — October 


2,178 

Week ended 

— November 1 . . 


2,079 

f* 99 

— „ 8 . . . . 


2,049 

99 «» 

— „ 15 .. 


2,131 

f» 99 

— 22 .. 


2,217 


3n 


* Sides consigned to London. 
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Total London Supplies {All sources) 

Number of sides 

Weekly average — October 

. . 

4,832 

Week ended 

— ^November 1 . . 

, . 

4,963 

ft ff 

— 8 .. 


5,292 

ff 9f 

— 16 .. 


6,410 

ff tf 

— „ 22 .. 


6,401 


BlBlOKaHAM 



Weekly average* — October 


364 

Week ended 

— ^November 1 . . 


404 

ft ff 

— „ 8 .. 


601 

ff ff 

— „ 15 .. 


476 

ff ft 

— „ 22 .. 


486 


The scheme in London continues to make satisfactory 
progress. The number of sides graded and marked in London 
and at Birkenhead during the week ended October 26 con- 
stituted a record. 

An analysis of the average daily wholesale prices of beef 
on the London Central Market, Smithfield, during September, 
1929 and 1930, shows that, whereas the prices of Eixglish 
and Scotch-killed beef are appreciably higher now than they 
were a year ago (i.e., before the commencement of the National 
Mark &heme), the prices of imported chilled beef have fallen 
considerably. There was an average increase in September 
last of 6d. per stone for Scotch-kiUed beef and 3d. per stone 
for English. (A difference of 4d. per stone on a medium-weight 
carcass of, say, 80 stone amounts to £1 Os. 8d.) 

As a result of a recommendation in the Report* of the 
Inter-Departmental Committee on the Grading and Marking 
of Beef, arrangements are being made, in conjunction with 
the Department of Agriculture for Scotland, for the grading 
and marking, at Smithfield Market, London, of Scotch beef 
received from centres other than north-east Scotland, where 
grading facilities are provided at the point of despatch. 

There was a substantial increase in the numbers of sides 
graded and marked at Birmingham during October. The 
weekly average number of sides is now higher than in May 
last — i.e., before the local difficulties. 

National Mark Apples and Pears.— At the Imperial Fruit 
Show, held at Leicester from October 24 to November 1, 
National Mark apple and pear packers gained some remarkable 
successes, and 76 per cent, of the special prizes were awarded 
to them, whilst in the other classes open to them they gained 
60 per cent, of the total awards. Of especial interest were 
the entries for the “ United Kingdom Championship,” Glass 2 
(60 half-boxes of dessert apples, representing approximately 

• Cmd. 3648. 





10300 


MABKSTIKa Notbs. 


911 


I ton of fruit) and Class 6 (50 boxes of culinary apples, repre- 
senting approximately 1 ton of fruit), in which all six prizes 
were gained by National Mark packers. In the British Empire 
Class for apples (open to the Empire), the following results 
were recorded : — 

Class 1 — (10 or 25 boxes of dessert apples), first and third prizes 
gained by National Mark packers. 

Class 2 — (10 or 26 boxes of culinary apples), first, second and 
third prizes gained by National Mark packers. 

The Second Prize-winner in Class 1 has since been enrolled 
in the National Mark Scheme. 

The treule stands generally displayed a large proportion of 
National Mark packs. 

National Mark Canned Fruit, Peas and Beans.— The Minister 
has appointed Mr. G. W. Cadbury to be an additional member 
of the National Mark Canned Fruit Trade Committee as 
representative of the canning industry. 

The following firms have been added to the list of authorized 
canners : — 

J. & J. Beulah, Ltd., Boston, Lines. 

The Lincolnshire Canners, Ltd., Boston, Lines. 

At the present time, of about 30 canners of recognized 
standing in the industry, no less than 16 canners, operating 
21 factories, are enrolled in the Scheme. It may be said that 
only 2 or 3 important canners with substantial output are 
now operating outside the Scheme. 

The experience of authorized canners, even in the brief 
period during which the Scheme has been operative, has been 
very encouraging and they appreciate the benefits accruing 
from the association of their produce with the Mark, which 
has proved a definite selling force. This fact is confirmed by 
representatives of the distributive trade who also pay tribute 
to the value of the Mark, both in wholesale and in retail trade, 
and comment upon the discrimination of consumers in indi- 
cating their preference for National Mark canned goods. 
Apart from the intrinsic merits ol National Mark canned 
produce, the growing public demand has undoubtedly been 
stimulated by the wide publicity undertaken by the Ministry. 
There is, therefore, every reason to anticipate rapid develop- 
ments in the canning industry and reports have recently 
come to hand of the projected erection of new factories by 
authorized canners in various parts of the country. This 
augurs well for the future, and must react beneficially to 
home fruit growers. 

The undoubted success of the Scheme in its present limited 

3n2 
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application encourages the idea of extension ; first, to 
other fruits and vegetables suitable for canning and, secondly, 
to bottled fruits. The possibilities are being investigated 
by the Ministry and it is hoped that there will be develop- 
ments before next season. Other questions bearing on the 
administration of the Scheme, e.g., the standardization of 
containers, their weight content, etc., are also under considera- 
tion, as having a definite bearing upon the appeal of National 
Mark produce to the distributive trade and to the public. 

Finally, the inspection of National Mark supplies, both 
in factories and on distributors’ premises, is being undertaken, 
and the samples so far examined indicate that in the main 
the high quality standard associated with the Mark is being 
well maintained in this the first season of operation. It will 
be appreciated that this factor is essential to the maintenance 
of the reputation of the Mark and the future development 
of the Scheme. 

National Mark Wheat Flour. — Representative samples of 
wheats from the 1930 crop, with samples of the earliest millings 
of flour therefrom (to National Mark standards), have been 
obtained from various parts of the coimtry. The flour samples 
were analyzed at the Grovemment Laboratory, and in ash 
content, moisture content and grade were considered to be 
equal to the average of similar samples from last year’s crop. 
The wheats were found to have a slightly higher moisture 
content. The samples, with the analysts’ reports, have been 
considered by the National Mark Wheat Flour Trade Com- 
mittee, who formed the opinion that the flour milled from 
1930 wheat would probably be superior in bread-making 
qualities to that milled from the 1929 crop. 

The Minister has decided, with the concurrence of the 
Trade Committee, to modify the conditions applicable to 
repackers enrolled in the scheme. In future, appUcation for 
enrolment may be made by any repacker who packs and 
sells a minimum quantity of 10 cwt. of flour per week, or 
who can produce evidence that during a period of six months 
before application he has purchased a weekly minimum of one 
sack (280 lb.) of National Mark flour for re-sale. It is hoped 
that the reduction of the minimum quantity qualificatimi 
from 50 cwt. per week to 10 cwt. per week will broaden the 
channels of distribution of National Mark flour, especially in 
country districts. 

National Mark (Sder. — ^The provisional scheme for the 
application of the National Mark to cider made ti»m apples 
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and pears grown in England and Wales has now been circulated 
to cider manufacturers and others interested. National Mark 
cider will be of two grades. Participation in the scheme is 
voluntary, and application for authority to apply the National 
Mark may be made by (a) manufacturers of cider (no restric- 
tion as to volume of output) ; (6) farm-makers of cider for 
sale whose annual output is not less than 3,000 gallons and 
involves the use of not less than 20 tons of apples and pears 
grown in England and Wales ; (c) associations of farm-makers 
of cider (special rules are prescribed for such associations) ; 
and (d) bottlers who purchase National Mark cider in bulk 
from authorized makers for bottling under the National Mark 
and who bottle not less than 3,000 gallons of cider annually. 

Copies of the scheme (Marketing Leaflet No. 22) can be 
obtained, free of charge, on application to the Ministry. 

Publicity for Nation^ Mark Produce— The sixteenth, and 
last, National Mark Week arranged for the present year was 
held at Cambridge from October 27 to November 1. The 
Ministry’s display of National Mark products at the Central 
Hall, which created considerable interest and was visited by 
a large number of people, was supplemented by window 
displays by retailers, prizes being awarded for the best displays. 
Valuable assistance was rendered by the Cambridge (Tiamber 
of Commerce. 

During October, the principal London stores arranged 
special displays of Empire goods in connexion with the Imperial 
Conference. Opportunity was taken to promote displays of 
National Mark products as part of the general Empire displays, 
and useful publicity was secured in this way. A photograph 
of one of the displays is reproduced here. 

An excellent opportunity for bringing the National Mark 
prominently before the London public was afforded by the 
Lord Mayor’s Show on November 10, the principal theme of 
which was Empire produce. The leading car in the Imperial 
section of the procession was an exhibit specially designed by 
the Ministry to illustrate the advantages of buying home- 
grown foodstuffs, fresh from the countryside, guaranteed as 
to origin and quality by the National Mark. Seated in front 
of the car, which was drawn by four grey horses, was the 
figure of Britannia. Two stalwart heralds bearing National 
Mark 83 nnbol 8 constituted the advance guard. Inside the 
car, John Bull was at a counter indicating to a lady shopper 
the manifold advantages of buying the National Mark produce 
displayed on the car. Four attendants in rustic costumes 
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followed the car, carrying National Mark banners. Photo- 
graphs of the tableau are also reproduced here. 

Under the joint auspices of the National Federation of 
Women’s Institutes and the Ministry, a National Mark Flour 
Cookery Competition has been arranged, open to members of 
Women’s Institutes in England and Wales. The competition 
will be conducted on a county basis, each County Federation 
having a separate competition open to individual members of 
affiliated Institutes. Proficiency certificates will be awarded 
to competitors who attain a high degree of efficiency. 
Certificates will also be awarded to the three Institutes in 
each County Federation which secure the highest percentage 
of proficiency certificates in relation to total member- 
ship. Following the County competitions, which are to be 
completed not later than April 30, 1931, it is proposed to 
hold an Inter-County Cookery Competition, the entries to be 
scheduled and judged at the Grocers’ Exhibition to be held 
at the Royal Agricultural Hall, London, in September next. 

Reference was made in the November issue of this Journal 
(p. 820) to the special lectures on the National Mark which 
are now being given by lecturers of the Empire Marketing 
Board to Women’s Institutes and kindred organizations. In 
order to make these lectures as practical and interesting as 
possible, specimen packages of National Mark products with 
display material are shown at the Women’s Institute at the 
time of the lecture. An illustration of the kind of display 
arranged is given on the inset. 

In accordance with the Ministry’s autumn and winter 
publicity programme, the advertising of National Mark 
products in newspapers and trade journals was commenced 
in October and continued throughout November. Advertising 
in the national and principal provincial daily newspapers 
calls the attention of the general public to the advantages of 
buying National Mark products. Special advertising in the 
more important newspapers circulating in the Eastern 
Counties is designed to appeal to farmers and other con- 
sumers in that area to buy National Mark products, especially 
flour, malt extract and canned fruits, and so “ support local 
industries.” Advertising in trade journals is direct^ mainly 
to producers, distributors and large users of National Mark 
products, e.g., bakers, caterers, hotel-keepers, etc. 

The advertising of National Mark beef in Birmingham 
newspapers was continued throughout November ; this 
poMicity was supplemented by meftn? of addresses to womw’e 
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orga^uzaticnui by trained women speakers, the showing of 
advertisement slides in cinema theatres and in various other 
ways. A window-dressing competition organized in four 
groups on a district basis, open to retailers who regularly 
stock National Mark beef, commenced on November 24 and 
will be concluded in the third week of December. 

Diqilays ol Home Produce. — In addition to the exhibit at 
Cambridge during the National Mark Week, referred to 
above, a display of National Mark products was staged in the 
Town Hall, Kendal, when two addresses on the National 
Mark Scheme were given on November 27 under the auspices 
of the South Westmorland Branch of the National Farmers’ 
Union. 

Harketing DemonstratioiU.— Demonstrations in improved 
methods of marketing agricultural produce were given during 
November at : — 

Ncuitwich Cheese Fair November 6 Cheese 

Chester Cheese Fair November 12 Cheese 

Whitchurch Cheese Fair November 18-19 Cheese 

Stoke-on-Trent Fat Stock 

Show November 26-27 Live Pigs and Bacon 

Birmingham Fat Stock Show November 29- National Mark Beef 

December 4 

At the Smithfield Show to be held at the Agricultural Hall, 
London, from December 8-12, graded live pigs and National 
Mark beef will be shown. 

Rqiort of the Imperial Economic Ciommittee : Hides and 
Skins. — The sixteenth report of the Imperial Economic 
Committee,* recently issued, deals with the methods of pre- 
paring for market, and marketing in the United Kingdom, of 
hides and skins produced within the Empire. The Report 
presents a survey of the trade of the Empire in these raw 
materials with particular reference to the supply of this 
country’s needs, and draws the conclusion that while the 
Empire as a whole produces a considerable surplus of hides 
and skins above the requirements of its leather industries, 
there would appear to be little scope for the substitution of 
Empire for foreign produce in the United Kingdom 
consumption. 

In examining marketing methods in the United Kingdom 
and the overseas Empire, the Report particularly emphasizes 
the high proportion of inferior produce coming on the market, 
largely as a result of indifferent flaying combined with damage 
to the skin of the living animal by pests, such as ‘* warbles, ” 
* Obtainable from H.M. Stationery Office, price 6d. net. 
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or, in some of the Dominions, by branding. It is noted, 
however, that ‘‘ the hides of animals killed at abattoirs in 
the big towns are generally of higher quality than those from 
private slaughter-houses. The concentration of slaughtering 
at properly equipped centres leads to greater care and efficiency 
in flaying and preparing the hide. The ‘ packer ’ hides in 
Canada run better than those coming from farms and country 
butchers ; the best hides from the Ai'gentine are those from 
the frigorificos ; the economic value of the New Zealand 
calf skins has been greatly increased in recent years by 
concentrating slaughter at the freezing works. It seems 
inconceivable that the greater concentration of this work in 
the United Kingdom, as advocated by the Ministry of Agri- 
culture, could have other than similar results, quite apart 
from the opportunities it would provide for the better sale 
of the offals of the animals.” 

The high proportion of defective hides and skins results 
in heavy loss to the producers, and opens the door to permanent 
competition from leather substitutes. With the object of 
improving the general level of quality, the Report emphasizes 
the need for better organization in the collection of hides, 
and for instruction of the farmer and the local butcher in 
the methods of preventing damage to hides either while the 
animal is alive or in the processes of preparation. Good work 
is being done in the direction of education in practically every 
Empire coimtry. The Report emphasizes, for example, the 
excellent work done in the United Kingdom by the Hide, 
Leather and Allied Trades Improvement Society — a voluntary 
association of hide-market owners and tanners. This society, 
inter alia, has used its influence towards establishing a system of 
uniform grading of hides, and gives flaying demonstrations and 
personal instruction to slaughtermen. The recommendations 
of Commissions in Australia and of the Skin and Hide Industry 
Advisory Board in South Africa, the proposal in India for an 
export company to provide funds for improvements in 
preparation and marketing, and the intensive education 
undertaken by the Government in Nigeria, are also 
noted. 

The observance of uniform grades — ^in which, as the Report 
indicates, progress is being made in this and other Empire 
countries — apart from its facilitation for trade, should stimulate 
the producer to give better attention to the condition of his 
product, always provided that he receives a premium for the 
better article. ‘‘ To this end,” the Report states, ” purchase 
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by mere weight or number should be everywhere discontinued.” 
The progress made in Nigeria, where two grades of hides, 
distinguished by special marks, have been established, and 
where exporting firms pay higher prices for the better prepared 
hides, is held up as an example to countries higher up the scale 
of economic development. In this country, the Hide Improve- 
ment Society has secured the establishment of a system of 
prices in the markets whereby hides free from warble are 
quoted at a premium. Where such premiums exist, the problem 
is to bring the difference in value back to the farmer. As the 
Report points out, ” the method of organization for the 
acUevement of this object must vary with the circumstances 
for each country.” So far as this country is concerned, it 
may be added that this problem, together with others that 
face the live stock industries, depends largely for its solution 
on the development of a system of eentralized slaughtering. 

United States Department of Agricnltnie : Foreign In- 
telligence Service. — statute has recently been enacted 
“ to promote the agriculture of the United States by expanding 
in the foreign field the service now rendered by the United 
States Department of Agriculture in acquiring and diffusing 
useful information regarding agriculture and for other pur- 
poses.” The information required is that concerned with 
“ world competition and demand for agricultural products 
and the production, marketing and distribution of these 
products in foreign countries.” The “ other purposes ” includes 
the demonstration (abroad) of standards for cotton, wheat and 
other American agricultural products. 

Latvia : Breeding of Pigs. — An Order dated July 31, 1930, 
discloses that, in order to promote the breeding of pigs, the 
Latvian Government will pay a premium to pig breeders for 
pigs of certain grade standards delivered to the export 
slaughter-houses, such premium to be paid when sale prices for 
Latvian bacon in the London market fall below SOs. per 
cwt. The amount of premium payable is from 128. to 16s. 
per pig. 

The classification of the pigs killed for bacon is to be made 
by a committee appointed by the Minister of Agriculture and 
comprising the dilator of the slaughter-house, the master- 
slaughterer, and the veterinary inspector (Controller of Meat 
for Export), the last-named having the right of veto. 

Stuidsfb for Jaih. — A scheme, drawn up by the Food 
Manufacturers’ Federation, to establish certain standards for 
jam, came into operation on November 1, 1930. 
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Two standards are prescribed, namely, “ Full Fruit 
Standard ” and “ Lower Fruit Standard,” for first and second 
quality jams, respectively. 

The basis of both these standards is (a) a minimum per- 
centage of soluble solids, and (6) a minimum fruit content for 
each variety of jam. 

Included in the term “ soluble solids ” are the sugars, 
both added and natural to the fruit, and soluble substances 
present in the fruit. 

With regard to the fruit content, two schedules have been 
drawn up for jams of the first and second categories respectively, 
providing in each case for a fixed minimum percentage of fruit 
required to be present in the finished jams. 

Provision is also made for jam packed under the scheme to 
bear a label on which is printed the standard, whether “ full ” 
or “ lower ” fruit, and a guarantee that the jam conforms to 
the appropriate fruit standard of the Food Manufacturers’ 
Federation. The presence of fruit juice in the lower fruit 
standard jams must be boldly indicated on the labels by the 
words “ with other fruit juice ” in letters of a size equal to that 
of the named fruit or fruits. In the case of mixed jams, where 
the proportions of fruit are not equal, the name of the fruit 
forming the larger content must appear first m the description 
on the label. 

The regulations as to fruit content and methods of labelling 
also apply to fruit jellies. 

Only manufacturers who have given a written undertaking 
to observe the standards are permitted to use the foregoing 
descriptions on their labels. 

EcoDomic Series (Marketing Reports).— With the issue on 
November 12 of the Report on the Marketing of Dairy Produce 
in England and Wales, Part 1 — Cheese — a review of which 
was included in the November issue of this Jottbkal — ^the 
Reports issued in this series now number 24. Approximately 
84,000 copies of these well-known Reports have been sold 
and four numbers have been sold out. Several other numbers 
are nearly sold out (only a few copies being left of No. 5 — 
Co-operative Purchase of AgrkuUurdl Requisites) and as it 
is not the Ministry’s intention to reprint any of the Reports, 
those desirous of obtaining copies of any particular'' numbers 
to make up a set of the Reports would be 'well advised to order 
at once. A list of riie Reports issued and about to be issued 
may be obtained on apphcation to the Ministry. 
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DECEMBER ON THE FARM 

William Lawson, N.D.A., N.D.D., 

Director of Agriculture for West Sussex, 

Work on arable land is now limited in scope. In the north, 
ploughing of leys for spring com proceeds throughout the 
winter unless stopped by frost. Such an interference is often 
welcomed to allow of the carting of farmyard manure. In the 
south some wheat may be sown, but the principal work is the 
ploughing of fallows. There are too few opportunities for 
carting under frosty conditions ; the mild winters so prevalent 
in the south are not unmixed blessings, and much of the arable 
land would benefit materially from more frequent frosts. 

Grass Land* — The grass land should have attention now 
when few opportunities occur for useful work on arable land. 
Grass land is variously described, and such terms as pasture 
and meadow have not universal meanings. In some districts 
the whole of the enclosed grass is referred to as meadow land, 
and in others this term is confined to the grass land that is 
usually mown for hay, whilst that devoted to grazing is called 
pasture. Low-lying land adjoining rivers or streams is some- 
times called brooks or holms or simply meadows. Grass in 
rotation is often referred to as upland pasture and the hay 
from it as upland hay, whereas the hay from permanent grass 
is referred to as meadow hay. In some districts where a fairly 
long rotation is practised the grass land may exist for from 
three to six or more years. In such cases the hay in the first 
and second years is often referred to as seeds hay, ryegrass 
hay or mixture hay, but in the later years the hay product 
is usually termed meadow hay. 

There is also in use a considerable amount of what are 
described as rough grazings. These arc mainly hill grazings 
and downland grazings on land that has never been under 
arable cultivation, but also includes much land that apparently 
was under the plough in the early years of the nineteenth 
century and is still being added to by land which was under 
the plough at a much later date. The area of land returned as 
rough grazings is increasing year by year, and this may be 
taken as indicating that a substantial area of grass land has 
been more or less left to natural conditions and all artificial 
treatment abandoned. This class of grazing is in many cases 
the result of neglect. Its situation and quality may be such 
that expensive treatment is not justified, but suitable treatment 
n^ed not be expex^iv^ md might proye more remuneratiy^ 
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than the same expenditure on better land. Land that has 
been classified as mxder crops or grass and has drifted into 
the rough grazing class should be worth rescuii^. The in- 
dividual circumstances must be known in order to prescribe 
the appropriate remedy. 

Deterioration may be first evident in the unpalatable nature 
of the herbage that is not readily eaten by stock ; this rough 
grass is allowed to die down year after year and a matted turf 
is formed, accompanied by a further depreciation of the 
quality. Deterioration may also be accompanied by the growth 
of briar, bramble, thorn and other shrub growth. Molehills 
and anthills may also abound and the growth of bracken is 
not an imusual cause of trouble. Such extreme cases require 
reclamation at considerable capital expenditure and may 
not be worth it. Early deterioration should be checked. 

Unpalatable grass is produced under many circumstances. 
The grasses may be of poor type, mechanical treatment of the 
land may be needed, or one or more of the essential manurial 
ingredients may be deficient ; but very often the result is due 
to a combination of these causes. The first aim must be to 
bring about a change in the nature of the grass and render 
it more palatable. Manuring will usually bring about the 
desired change, but the conditions must be such as to give the 
manures a fair chance. Manures will not give satisfactory 
results when applied on the top of a mass of rough decaying 
grass ; they must get into contact with the soil. The change 
desired is the encouragement of wild white clover, and t^ 
cannot develop unless the runners are in contact with the soil 
and the plant exposed to the light. Grass should be eaten off 
as bare as possible, and if this is not practicable without causing 
depreciation of the grazing stock then cultivations must be 
carried out. Bough grass will require drastic treatment ; the 
disc harrow and heavy toothed harrows may be relied on to 
produce the necessary condition. The cultivations given are 
frequently not severe enough, and whilst the cure may appear 
drastic, the greater the need the less is the risk of damage 
being done by severe cultivation. Land that can be describ^ 
as rough grazing is not likely to be mown for hay and con- 
sequently the loose rough material produced by the cultiva- 
tions need not be carted off but can be left to rot on the ground. 
Cultivations alone will produce improvement, but to prevent 
a rapid recurrence of the same conditions manures will be 
required. The County Agricultural Organizer, having know- 
ledge of the rainfall and soil conditions, should be invited to 
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prescribe an effective and economic method of manuring, and 
may be relied upon to help. 

The proper consolidation of the land must also be attended 
to. Rolling is often abused, but opportunities should be chosen 
when the weather and soil conditions are suitable for com- 
pressing the soil without leaving it in a hard caked condition. 

All grass land requires proper management and attention 
if it is to maintain full productiveness. The less suitable the 
land for pasture growth the more attention is required. Old 
established pastures on good land and carrying a mixed stock 
may require very little attention beyond judicious grazing, 
the cutting of thistles and an occasional harrowing. A few 
of the mistakes made in the treatment of grass land may be 
reviewed. 

The meadow which is mown for hay year after year may 
deteriorate from two main causes. Mowing late in the season 
year after year tends to develop a particular type of herbage, 
usually of a coarse and innutritions nature. I^ate mowing may 
also encourage the growth of yellow rattle, a parasitic weed 
which, besides being useless in itself, injures the grasses. 
Where an extensive area of meadows is mown each year the 
order in which the fields are mown should be varied so as to 
avoid as much as possible the deterioration which results from 
late mowing. Another cause of deterioration in regularly 
mown meadows is insufficient feeding of the aftermaths. 
Autumn grazing is advantageous ; grazing by cattle helps 
to consolidate the land, and close grazing gives the finer 
grasses and clovers a better chance, so that the tendency to 
coarseness which is encouraged by mowing is counteracted. 
A well grazed aftermath also leaves the land in suitable con- 
dition for the application of manures or for harrowing. 

On average quality pastures annual treatment is important. 
The abundant autumn growth of grass is sometimes difficult to 
dispose of , and attention should be concentrated first on the fields 
that it is proposed to treat with manure. Land that is not in 
immediate need of manure may be close grazed at a later date, 
but some time during the winter the old grass should be 
cleaned off and the land well harrowed with spiked harrows. 
Manuring of pasture land should be practised in rotation ; 
a good plan is to manure one-fourth each year and so dis- 
tribute expenditure and labour uniformly from year to year. 
Such a procedure is a well tried system and may be relied on 
to give profitable returns and to maintain the pastures in 
good condition with the minimum of expense. 
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Intensive manuring of grass land with complete mineral 
manures each year, followed by repeated dressings of nitrogen 
during the growing season, is still on its trial, and whilst it is 
worthy of full investigation, and is possibly beneficial where 
the area of grass land available is limited, there is so much 
grass in need of the less frequent manuring that this should 
have first attention. 

New Pennanent Grass.— One type of grass land which 
has increased in late years has not been specifically mentioned. 
Land laid down to permanent grass not infrequently de- 
teriorates after a few years. Frequent applications for advice 
are received on this subject. Much of the land nowin this 
stage was ploughed out of grass during the war years, and 
having proved rather difficult under arable cultivation has 
been laid down again to grass or has been allowed to tumble 
down as soon as possible. Good land in good physical and 
manurial condition is usually fairly easily laid down to pasture, 
and instances of land tumbling down to pasture of a satis- 
factory character are not infrequent. Many circumstances 
may account for the deterioration of new pastures. • The 
condition of the land when seeded out may have been such 
as to interfere with the sown seeds, the tilth having been poor, 
or weather conditions adverse, or the cover crop laid, or the 
land not free from weeds or inadequately manured. The seed 
mixture may have been unsuitable and the character of the 
grasses short-lived. 

Whatever the cause, wherever deterioration of this character 
is severe, the remedy is not simple. Old established pastures 
have a basis of pasture plants to work upon and these can be 
fostered by suitable treatment. A worn out pasture may be so 
deficient in desirable pasture plants as to render the ordinary 
methods of improvement quite ineffective. The obvious course 
to pursue would be to plough the land and put it through a 
course of cropping and re-seed under better conditions. The 
cost of such a process is considerable, and if the land is not well 
suited for arable cropping such a procedure may not be justi- 
fied. The alternative is to attempt to renovate the pasture 
with a suitable mixture of seed. This method is attended by 
risks and is not always successful. The first requirement is 
to get rid of as much as possible of the 'existing herbage and 
to make a tilth. Disc harrows, drag harrows or heavy-toothed 
harrows should be used freely. This work should be done 
during the winter months, but the sowing of the seed should 
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be delayed until early April in the south, and possibly till 
later in the month farther north. 

A general mixture that can be recommended is 16 to 20 lb. 
of perennial rye-grass and 1 to 2 lb. of wild white clover. This 
should be harrowed in during showery weather and the land 
rolled when dry enough. The field should be kept free of stock 
and be mown over about the end of July, after which cattle 
may graze it without doing damage. Manuring should be 
undertaken either at the time of seeding or in the following 
autumn. Grazing in the following year is preferable to 
mowing. 


NOTES ON MANURES 

H. V. Gakneb, M.A., B.Sc., 

Rothamsted Experimental Station. 

Challring Experiments. — It is well known that, when land 
is acid, the addition of chalk or lime in sufficient quantity 
will produce an improvement, varying in degree according to 
the original shortage. On the one hand, the improvement 
may be relatively slight, and be reflected in more certain 
and uniform croxis, a better state of cultivation, and greater 
freedom in the choice of artificial fertilizers. In other .cases 
completely new possibilities are opened up, and crops which 
formerly were quite out of the question can be grown with 
success. In spite of this, however, experiments in chalking 
are far fewer than with artificial fertilizers, and such as 
are recorded from time to time are therefore of special 
interest. Becently Mr. A. W. Oldershaw* has published an 
account of chalking experiments on the very light, acid soil 
at Tunstall in Suffolk, of which many thousands of acres 
exist in that district. A four-course rotation of lupins, rye, 
roots (sugar beet and potatoes) and oats was laid down on 
duplicate plots. Half of each plot received chalk at the rate of 
6 tons per acre in the autumn of 1926, the other half being 
unixeated. The rotation was similarly manured with artificials 
oa the chalked and unohalked areas, and yields for each 
crop of the rotation are reported for the three years following. 
A general piotuie of the results may be obtained from Table I 
in which the average 3 rields per acre of the three seasons are 
given. 


* Jour. Boy. Agrie. Soe. Eng., Vol. 90, 1929. 
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Table I 





Chalked 

Unchalked 

Rye 

grain 

. . 

29*5 cwt. 

26*4 cwt. 


straw 

• . 

47*6 

42*7 „ 

Sugar beet 

roots 


10*35 tons 

Failed 

Potat43e8 



1296 „ 

8*75 tons 

Oats 

grain 


26*1 cwt. 

25*6 cwt. 


straw 


296 „ 

29*5 „ 

Lupins (1929) grain 


24*6 „ 

22*6 „ 


It will be seen that in the case of rye, potatoes, oats, and 
lupins, good crops have been obtained by the use of artificial 
fertilizers in conjunction with lupins ploughed in even on the 
acid soil. The improvement by liming was considerable in the 
potato crop, especially in the very dry season of 1929, for 
drought increases the bad effects of soil acidity. The crops in 
question are those which tolerate a considerable degree of 
acidity. Sugar beet shows quite different behaviour ; without 
chalk the crop is a failure, the land is covered with spurrey, 
and only isolated and stunted plants of beet survive — ^a demon- 
stration of the effects of soil acidity quite as striking as the 
classical example on grass at Rothamsted and on barley at 
Woburn. 

Information relating to the growth of other crops hffts also 
been obtained. It may be summarized as in Table II. 


Table II. — Yields in 1929 
Chalked 

Wheat grain . . 26*6 cwt. 

Barley grain . . 24*9 „ 

straw . . 23*0 „ 

Lucerne hay (inoculated) 40*0 „ 


Unchalked 
20*2 cwt. 


4*0 

Failed 


>» 


Observation plots further showed that chalking trebled 
the crop in the case of mustard, and that white turnips failed 
on the acid land, but produced a useful crop where chalk had 
been applied. The cost of the dressing of 5 tons of rough 
chalk, together with application, was estimated as 60s. per 
acre. 

Another t}rpe of liming experiment, bringing out the efiEect 
of increasing quantities of carbonate of lime in a replicated 
trial carried out on modem lines, has been report^ from 
Harper Adams College.* Applications of carbonate of lime 
to an acid soil on the Bunter Sandstone were made in the 
spring of 1928 at rates rmiging from nothing to 6 tons per 
acre. 

In 1929, barley was sown and yields were obtained as 
indicated in Table 111. 


* West Midland Frovinoe : Advisory OhtmitUi’ Report, 1939. 
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Tablb in 


No oarbooate of lime 
25 owt. carbonate of lime. . 


50 .. 
100 „ 


*» 


>> 


Qtain 
10*86 owt. 
17*60 „ 

18*67 „ 

20*12 „ 


Straw 
10*67 cwt. 
15*62 „ 

16*65 
10*45 


The great improvement comes with the first dose, after 
which the further increases are small. There are, as a rule, 
no ill-effects following an application of liming materials in 
excess of the quantity actually required. Nevertheless, at a 
time such as the present, when outlay is being kept down 
to a mimimumy farmers would always welcome information 
as to the least quantity of chalk or lime necessary to produce 
the desired effect. 

Further experiments on the above lines, bringing out the 
response of various soil types to increasing applications of 
lime, are needed in many parts of the coimtry. 


Magfisfrinn UttiA- — The bulk of the lime used for agri- 
cultural purposes is produced from limestone containing 
about 90 per cent, of carbonate of lime or from chalk of 
similar analysis ; the resulting quicklime contains about 
90 per cent, of oxide of lime. Extensive deposits of magnesian 
limestone occur in Nottinghamshire, Yorkshire and Durham, in 
situations which are convenient for agricultural purposes. These 
limestones contain from 3 up to 40 per cent, of magnesium 
carbonate according to their place of origin, and when burnt 
in the ordinary way they yield limes containing corresponding 
percentages of magnesia. The question of the suitability 
of magnesian limes for use on the farm has often been dis- 
cussed, and oases are on record where damage has resulted 
from heavy applications. Experience gained in Yorkshire 
with these limes* leads to the conclusion that on heavy soils 
there is no danger if the application is limited to 3 tons per 
acre. On light soils poor in organic matter, and on soil already 
rich in magnesia, such as those derived from the magnesian 
limestone, they should not be employed. The magnesia has 
a similar action to quicklime in neutralizing soil acids — 
in fact weight for weight it is somewhat more effective — but 
it appears to remain longer in the soil in a caustic condition. 
The magnesian limestones when unbumt but ground to a 
fine powder have behaved in much the same way as ordinary 
lime^nes in American experiments conducted over an eleven** 
year period on a rotation of crops. There was no ill-effect 

A. Hanley ; Leeds BuU. No. 107. 
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due to tlie magnesia. In districts removed from the magnesian 
formation the question of the use of these limes does not arise, 
as ordinary lime from local sources will usually be available. 


Residual Effects of Fertilizers. — Experiments designed to 
bring out the residual effects of fertilizers are not so numerous 
as those in which the first year’s action is ascertained. An 
early experiment designed to test the second-year effects of 
nitrogenous and of mineral fertilizers was carried out on the 
Broadbalk Field at Rothamsted on wheat. The manures 
tested were sulphate of ammonia, and “ minerals ” — i.e., 
superphosphate and salts of potash — and they have been 
applied to certain plots in alternate years over a long period. 
In the year in which nitrogen was given, the residual effect 
of the minerals applied over previous years was ascertained, 
and vice versa. The average yields over a 74-year period 
are as follows : — 

Years in which sulphate of ammonia (86 lb. 

N.) was applied (i.c., residues of minerals). . 27-7 bu. 

Years in which minerals were applied (t.e., 

residues of nitrogen) . . . . . . . . 12*5 „ 

Minerals and nitrogen applied togethei every 

year 32*1 „ 

Minerals only every year .. .. .. 11*5 „ 

Nitrogen „ „ 17*8 „ 

It will be seen that, on the Rothamsted soil, the residues 
of previous mineral manuring have been almost sufficient 
for the wheat, while the after-effects of a long course of 
xutrogenouB manuring have been negligible. 

The Woburn results afford similar evidence of the smallness 
of the residual effect of quick-acting nitrogen (41 lb. per 
acre) although in this case yields do not drop quite to basal 
level in the years when no nitrogen is given. Minerals were 
supplied each year, but the nitrogenous fertilizers were given 
in alternate years. 


Bushels peb Acre, 1882<96 


Minerals with sulphate of ammonia applied 
ff », 9 t 9 t omitted 

„ „ nitrate of soda applied 

99 99 99 99 omitted 


only 


WhecU Barley 

200 2M 

12-3 14-7 

17*3 23*1 

8*6 14*8 

7*8 10*4 


Few other experiments along these lines have been reported, 
but a somewhat similar trial has been conducted by ProfesscMr 
Hendrick, at Craibstone,* in which the crop was potatoes and 


♦ Tram. High. Agric. Sac., 19Z6. 
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potash manures were in question. A series of plots had 
received equivalent applications of potash in seven different 
forms in the four years, 1921-24. In 1924, however, one 
section of each of the potash plots was left without potash. 


PRICES OF ARTIFICIAL MANURES 



Ave 

rage prie 
endec 

espertoi 
1 Novem 

1 during' 
>er 12 

week 

Df^ription 









Cost per 
unit at 


Bristol 

Hull 

L'pool 

London 










London 


£ 

8 . 

£ 

s. 

£ 

s. 

£ 

8. 

8 . 

d. 

Nitrate of 8oda(N. 16J%) . . . 


9 

12d 

9 

12d 

9 

12d 

9 

12d 

12 

5 

Nitro-ohalk (N. 16^%) 

Sulphate of ammonia : — 

[• 

9 

Id 

9 

Id 

9 

7d 

9 

7d 

12 

1 

Neutral (N. 20*6%) 

1 

9 

U 

9 

3d 

9 

3d 

9 

3d 

8 

11 

Calcium cyanamide (N. 20*6%) 


8 

9e 

8 

9e 

8 

Oe 

8 

9e 

8 

2 

Kainit (Pot. 14%) . . . . \ 


3 

6 

2 

19 

2 

18 

3 

1 

4 

4 

Potash salts (Pot. 30%) 


5 

3 

4 

18 

4 

18 

4 

15 

3 

2 

„ (Pot 20%) 


3 

15 

3 

9 

3 

6 

3 

9 

3 

5 

Muriate of potash (Pot. 60%) 


9 

10 

9 

3 

8 

16 

9 

1 

3 

7 

Sulphate,, „ (Pot. 48%) 


11 

11 

11 

6 

10 

17 

11 

0 

4 

7 

Basic Slag (P.A. 15i%)|l . . 


2 

13c 

2 

3c 


, 

2 

9c 

3 

1 

(P.A. 14%)|| 


2 

7c 

1 

16c 

1 

16c 

2 

3c 

3 

2 

(P.A. n%)ii 




1 

9c 

1 

9c 



, 

. 

Ground rock phosphate (P.A. 












26.27i%)|l 


2 

2a| 

2 

10a 

2 

5a 

2 

7a 

1 

9 

Superphosphate (S.P.A.16%) 

§ 

3 

11 ! 



3 

9 

3 

6 

4 

2 

.. (S.P.A.13i%) 


3 

5 

2* 

is 

3 

3 

3 

0 

4 

4 

Bone meal (N.3J%, P,A.20i%) 
Steamed bone flour (N. j%. 


8 

15 

8 

10 

8 

7 

6 

12 

• 

• 

P.A. 271-291%) . . 


5 

176 

6 16/ 

5 

15 

4 

7 



Burnt Lump Lime 


1 

5Z 

1 

2m 

1 

9 

1 

17A 



Ground Lime . . 


1 

121 

1 

8m 



1 

126 



„ Limestone 


1 

3/ 

1 


1* 

8k 


, 



„ Chalk 



, , 

1 

6(? 

, 

, 

l’ 

116 



Slaked Lime . . 

/ 



• • 

• 


2 

9 

2 

176 




Abbreviationi : N.® Nitrogen ; P.A. — Pbosphorlc Acid ; fl.P.A.*® Soluble Phoaphorlc Add ; 

Pot.»Pota8h. 

♦ Prioei are for not less than 6-ton lots, for delivery during the month, at purch^r's 
nearest railway station, unless otherwiBe stated. Unit values are calculated on carnage 
paid price. 

{ Prices are for not less than 2-ton lots, net cash for prompt delivery f.o.r. in town 
named, unless otherwise stated. Unit values are calculated on f.o.r. price, 
li Fineness 80%, throui^ standard sieve, o Prices for 6-ton lots f.o.r. at makers works. 
b l]^ver6d (withto a limited area) at purehaser's nearertmllway station, 
s Prices for 6-ton lots; at Bristol, f.o.r. Bridgwater; ^ Hull and Liverpool, f.o.r. neigh- 
bouring works, and at London f.o.r. depots In London district. 

d For lots of 4 tons and under 6 tons the inice Is Is. per ton extra and for lots of 2 tons 
and under 4 t^ 6 b. per ton extra. , 

s B^vered In 4-ton lots at purchaser's nearest railway station. 

g F^r^oUfau^r ^nn?iimestone 100% through standard sieve. 

A Carriage paid d-ton lots London, bags included. . . , , 

is In baga, 3Lo,r. Liverpool. Fineness 45% through standard sieve. 

I Oatribge pidd 6-toii lots Bristol, 
m OMriage paid 640ii lots Knottingiey. 


3o2 
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but received its usual application of the other nutrients. 
The mean yield, in 1924, of the seven plots which had received 
potash since 1921 was 9*2 tons of potatoes, while the seven 
sections which had been deprived of their potash averaged 
7'0 tons. In this case, although other evidence indicated that 
the soil was not highly responsive to potash, there was in- 
sufficient potash left over to grow a full crop of potatoes. 
That the result of three years’ potash applications had been 
considerable, however, is brought out by comparing the 
yield in 1924 of the plots which had not received potash at all 
(4'1 tons) with those which had been deprived of potash in 
that year only (7’0 tons). 

««««»» 

NOTES ON FEEDING STUFFS 

H. G. Sanders, M.A., Ph.D., 

School of Agriculture, Cambridge. 

Diy Cows* — ^Last month’s notes were devoted to a descrip- 
tion of two aspects of the question as to how long cows should 
be dry between lactations. The dry period gives them a chance 
to redress the adverse balance of food materials during 4he 
previous lactation and to put up stores in preparation for the 
next ; it also allows the gland a fair chance for recuperation 
and renewal for the approaching period of activity. Neither 
process is properly imderstood, but it would seem that the 
progress of the former can be greatly accelerated by high 
feeding during the closing stages of the previous lactation 
and while the cow is dry ; nevertheless, even with the most 
thorough “ steaming up,” the latter will always necessitate 
an interval of inactivity between milking periods, and appears 
to need 6 weeks, or thereabouts, for its full completion. 

The few figures given last month show how large is the effect 
of the rest period on the next lactation yield, and how serious 
are the losses that are occasioned by failure to keep its length 
closer to what is admittedly the optimum — 6 to 8 weeks. 
The figures given were for cows approaching maturity — ^with 
young ones the effect is much greater still. The first dry 
period (in the accepted sense) that a cow gets is between her 
first and second lactations, and the effect of this is very much 
more marked than that of rests later in life. A mature cow 
will suffer a reduction of about 14 per cent, if tdlowed no 
rest, whereas the corresponding figure for second calvers is 
no less than 25 per cent. This is a serious matter ; when 
it is pointed out that this means that she will give only fiOO 
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gallons in place of 800 gallons if she had been dry for six 
weeks no farther emphasis is needed. The really calamitous 
part of the story lies in the fact that in practice it is just these 
second calvers that are the ones to miss their rightful amount 

rest. 

This state of affairs is not fortuitous, as there are two 
factors that tend to bring it about. The first is the very 
decided tendency that heifers exhibit to long lactation in 
their first milking period — leading, of course, to a shorter 
dry period after it. The second is the belief held by some 
dairy farmers that the long lactation habit should be in- 
grained during the first lactation, which induces them to keep 
on milking heifers longer than they would an older cow. 
There is no evidence that there is anything in this belief, 
and it is certain that the end result of milking heifers practi- 
cally right up to their second calving is very detrimental to 
their subsequent performances. Indeed, it does the cow a 
permanent injury, for a long rest next time will have Ufctle or 
no effect in making up for lost ground. 

The explanation of the difference between second calvers 
and older cows veiy probably lies in the question of growth — 
and, in particular, of growth of the udder. The growth of this 
gland throughout life occurs in a series of waves ; after a 
minor development in early life, the first large increase is 
during the first pregnancy, and this is followed by progressively 
smaller increases with every succeeding pregnancy. For the 
full development of the potentialities of the cow every chance 
must be given for these growth cycles to occur, and par- 
ticularly the early ones as they are the most pronounced. 
During the first pregnancy the largest one of all has free play, 
but the next laigest is during the second pregnancy, and 
this is the one that is being hampered to a serious extent 
by keepiixg heifers in milk right up to their second calving. 
This view carries with it the reason that this chance of 
development, if lost at its proper time, cannot be atoned for 
by long rests later in life, when the growth stimulus is dying 
down. 

It follows from all this that the dry period is more important 
before the second than before the third lactation, more 
important before the third than the fourth, and so on. 
Coiuequently we arrive at one qualification of the 6 to. 8 
weeks optimum that is logical, and the rule may be stated 
that fairly long periods of rest are most important for second 
Olivers, and become less important as the cow gets older. 
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Also, since the primary consideration with the young cow is 
udder growth, it is the rest itself, rather than high feeding, 
that is necessary. As the cow gets older the rest itself becomes 
less important, and, if the milk is wanted, it may be good 
policy to keep her milking closer up to calving time, as long 
as she is fed well enough to enable her to store up food 
materials. 

Treatment as regards dry period should, therefore, be varied 
according to the age of the cow. There are probably any 
number of other distinctions that might profitably be made 
between individuals, for no two cows are just alike, but only 
one more can at present be stated. All intermediate grades 
exist, but it is possible to pick out the persistent milker and 
the non-persistent milker. The former may not go to a very 
high level in early lactation, but she keeps her yield up and 
milks on steadily with only a slow falling off for a long time ; 
the latter, on the other hand, may nm up to 6 or 6 gallons 
a day soon after calving, but quickly disappoints the hopes 
thus raised by falling away rapidly and continuously. The 
two types can be recognized fairly easily, and it has been 
shown that individual cows have their own particular character- 
istics in this way, and that, though persistency is largely 
affected by outside factors, each cow tends to keep more or 
less constant in this property throughout her life ; she is 
nearly, but not quite, as constant in persistency as she is in 
total yield from lactation to lactation. 

Persistent and non-persistent cows react very differently 
to the dry-period factor. The former are very severely handi- 
capped by complete absence of rest, but gain practically 
nothing by further rest than about 6 weeks ; taking as before 
6 weeks as a standard for comparison, the very persistent 
second calver drops by no less than 40 per cent, if not dry 
at all, while a rest of a fortnight will save all but 12 per cent., 
and another fortnight will reduce the loss to about 4 per cent. 
Thus with this type of cow it is very desirable to allow a 
reasonable dry period ; less than a fortnight will be disas- 
trous, and the aim should be to give about a month or 6 
weeks. There is, however, nothing to be gained by wasting 
much more time than that. 

With non-persistent cows the tale is very different. The 
loss following no rest is in the neighbourhood of 15 per cent., 
and about 3 per cent, is retrieved for every week dry. The 
gain in this case seems to go on indefinitely — ^at least up to 
about 4 months, after which there are few instances to [test 
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it. With this t 3 rpe of oow, therefore, there is a marked 
difference and it is a straightforward case of “ the more the 
merrier.” 

K we are to indicate the practical aspect of this the con- 
clusions must be pushed a little further, but here it behoves 
us to tread very warily, for only the surface of the ground 
has been scratched. It appears probable that with the 
persistent milker the chief factor is growth of the gland, 
but with the non-persistent milker it is storage of food. The 
former is the dairy type, which always tends to put the food 
in the pail rather than on her back, and this agrees with the 
conclusion drawn by Eckles some time ago, that the chief 
difference between the good and the bad milker is simply 
that the former has the capacity for consuming large quan- 
tities of food over and above her maintenance requirements, 
and for using that surplus for milk production. It follows 
that food storage is of comparatively minor importance in 
her case, and all she needs is a chance to develop her udder ; 
this is a rapid process and much of it can bo effected in a 
fortnight, whilst it can be completed in 6 weeks. 

The opposite type of cow is limited throughout by lack 
of food nutrients for the udder (her tendency being to put 
them on her back), and consequently the more chance she 
has to accumulate a reserve the better will be her performance. 
The principles to be adopted in the two cases arc, then, very 
different. With a persistent cow it is imperative that a short 
rest be given, but more than 6 weeks is a waste of time and 
hence uneconomic. With the non-persistent cow each week’s 
rest, presumably up to some, at present, undetermined upper 
limit, will increase the next lactation by about 3 per cent. 
Whether it will pay to give a short or a long rest under these 
conditions cannot be stated dogmatically. In any case the 
decision of the question does not commonly arise, for this 
type of cow helps herself to plenty of rest by drying off some 
time before calving. This latter is the cow that will respond 
best to the “ steaming up ” process, which will help her in 
tiie direction in which she is weakest, i.e., in keeping the 
yield up after the flush is past. With the naturally persistent 
oow, however, it is rest, rather than “ steaming up,” that is 
required ; feeding during the dry period in her case will be 
good as far as it makes good her losses if she is in poor 
condition, but will not provoke much response in the next 
laotatioii. 
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It has always surprised the writer that scientists have 
taken so little interest in the effects of the dry period. Care- 
fully controlled experiments both on the actual length of time 
dry and on the feeding during that period would shed much 
light on the mechanism of milk secretion. The matter is 
one of intense scientific interest, and one of those happy oases 
where the inquirer can satisfy his own inquisitiveness, and 


Fanu Values. — ^The prices in respect of the feeding stuffs, 
used as bases of comparison for the purposes of this month's 
calculations are as follow : — 



Starch 

Protein 

Per 


equivalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ s. 

Barley (imported) 

71 

6-2 

4 6 

Maize 

81 

6*8 

4 14 

Decorticated ground nut cake . . 

73 

410 

7 5 

„ cotton cake 

71 

34*0 

8 16 


(Add 108. per ton, in each case, for carriage.) 

The cost per unit starch equivalent works out at Ml 
shillings, and per unit protein equivalent, 2*40 shillings. An 
explanation of the method of calculation employed is given 
in the Report of the Departmental Committee on Rationing 
of Dairy Cows.* 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended should 
be applied by Agricultural Organizers and other advisers in 
coimexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1930, issue of the Ministty’s 
JoUBNAli.) 

Fabm Values 


Crops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ 8 . 

Wheat 

72 

9-6 

5 3 

Oats 

60 

7-6 

4 6 

Barley . . 

71 

6*2 

4 14 

Potatoes 

18 

0*6 

1 1 

Swedes 

7 

07 

0 9 

Mangolds 

7 • 

0-4 

0 9 

Beans s . 

66 

20-0 

6 1 

Good meadow hay 

87 

4*6 

2 12 

€k>od oat straw . . 

20 

0*9 

1 4 

Good clover hay 

38 

7-0 

2 19 

Vetch and oat silage . . 

13 

1*6 

0 IS 

Barley straw 

28 

0*7 

1 7 

Wheat straw . . * . * • 

18 

0*1 

0 16 

Bean straw 

23 

V7 

1 10 


* Obtamable from H.U. Stationery Offiee, Adaeteal House, Kmgnray, 
W.C. 2. Price 6d. net. 
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Vtiee 

Price per qr. per 
ton 



Wheat, Britieh 
Barl^, British feeding 
,t Danubian 
H Persian 
„ Russian 
Oats, English, white . . 

„ »» black and grey 

„ Canadian mixed feed 

„ Aimtine 

„ Chilian tawny 

„ German 

Maise, Argentine 
„ South African . . 

Beans, E^lish Winter 

Peas, Indian 

„ Japanese 



Milling offals— 

Bran, British 

„ broad 

Middlings, fine, im^rted . . 

„ coarse, British . . 
Pollards, imported . . 

Meal, barley 

„ maize I 

„ „ South African . . 

i» „ germ 
„ locust bean . . 

I, bean 

» fish 

Maize, cooked fiaked . . 

», gluten feed 

Linseed cake, English, 12% oil 

** »> 9% „ 

M »» fl 8% „ 

Soya bean cake, 6|% oil . . 
Cottonseed oake^ 

„ „ English, 4|% oil 

n. •• *1%., 

Decorticated cottonseed meid, 

Ground-nut cake, 6-7% oil^ . . 
Decorticated ground-nut 
. 67% oU 

Palm kernel cake, 41-54% »» 

M », MnM4l»41% „ 

.» » meal 1-2% oil . . 

Feeding treado 
Brewers* grains, dried ale 

Mijtoulmi” r*":; 

Dried sugar be^ pulp 


Manu- 
rial food 
value value 
per per 
ton ton 


0 11 
0 8 I 6 


0 8 3 
0 8 3 

0 0 6 
0 9 


12 5 8 
0 19 8 16 
0 19 16 6 
0 10 7 10 



1 2 8 
2 17 15 


14 3 1 
1 4 2 11 


9-6 
6-2 
6-2 
6-2 
6*2 
7*6 
7-6 
0-80 I 7-6 
0*71 7*6 

7-6 
7-6 
0*58 6-8 

0*54 6-8 

0*89 20 

1*38 18 
2*54 18 


0*86 I 10 
10 



3 17 0 

5 lOf 1 
5 7 0 


42 1 5 

42 1 3 

74 2 0 

67 1 7 

73 1 6 

75 1 4 


61 2 1 M2 

48 1 5 0*76 I 13 

48 1 3 0*67 13 

43 2 0 1*07 I 16 


« At Bristol. t At Liverpool. f At Hall. 

Kofi.-.TlM urieos eiioM above rrament the average prioei at which actual v^leiale tianaactlc^ have takes 
London, aMe« ^e^toe stat^ i^refer to the priee ex mill or store. The ptleM wm oarrent the end of 
sober and tban the pnoes at looal ooimtrv nu^Dsts, the dUferenoe due to 

rlan Sd Stm* cSSuSiBmnaa, Mmver, eidljr compare the rjaUve valuei of the feeding sti^s on offer 
thnr loeal markst bv ilm meniod t^^onlntloii need In these notes. Thus, If palm kernel eidm Is offend iQ^tyat 


at th^ loeal la t&ee notM. Thtu, if ^m kernel |s o|«^ toffllfeat 

47 per ton, then dnee iti msnuHal value Is ISs. per ton ae shown ateve, the food value per ton is £8 6 b. DtVKQtt 
























934 


MiSCELLANlOtrS NOTBS. 


[Dec. 


at the same time produce practical results. It is uudexuable 
that the dry period has a great effect on yield, and that the 
best is not made of it. We are almost in a position now to 
say what the general principle should be for the average cow, 
but that animal is so rare that it should be only found in a 
Zoo ! With more fundamental knowledge of the subject, 
flexible rules could be laid down, that, if followed, would 
lead to a considerable increase in the yield per cow. 

«*«#•# 

MISCELLANEOUS NOTES 

Prices of agricultural produce during October were on 
average 29 per cent, above those ruling in the base years, 
1911-13, as compared with 42 per cent, a 

The Aglicnltoral month and a year earlier and 35 per cent. 

Index Number in August. The fall of 13 points in the 
index figure was occasioned primarily by 
the lower indices recorded for milk and hay, with fat cattle 
and potatoes contributing to a lesser degree. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1925 


Percentage increase compared with the 
average of the corresponding month in 
Month 191M3. 






1925 

1926 

1927 

1928 

1929 

1930 

January 



, , 

71 

58 

49 

45 

45 

48 

February 




69 

53 

45 

43 

44 

44 

March 




66 

49 

43 

45 

43 

39 

April . . 




59 

52 

43 

51 

46 

37 

May .. 




57 

50 

42 

54 

44 

34 

June . . 




53 

48 

41 

53 

40 

31 

July . , 




49 

48 

42 

45 

41 

34 

August 




54 

49 

42 

44 

52 

35 

September 




55 

55 

43 

44 

52 

42 

October 




53 

48 

40 

39 

42 

29 

November 




54 

48 

37 

41 

44 

— 

December 

, . 



54 

46 

38 

40 

43 

— 


Orain . — ^Values for wheat receded further during the period 
under review, the average price falling by 4d. per cwt. to 
68. lid. and the index number was 4 points lower at 7 per 
cent, below pre-war. Barley, however, showed a further 
substantial advance of about Is. per cwt. and the index figure 
was 10 points higher on the month at 13 per cent, above 
1911-13. In the case of oats, the rise of 2d, per cwt. was 
proportionate to that which occurred in the base years and 
the index was unaltered at 12 per cent, below |M!6-wat, As 
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compared with a year ago, wheat was cheaper by about 
2s. 6d. per cwt., barley by 8d. and oats by Is. 8d., the indeE 
numbers being lower by 34, 8, and 24 points respectively. 

lAvt Stock. — Quotations for fat cattle were rather lower 
than in September and the index figure fell by 4 points to 
31 per cent, above the level of the base years. Values for 
fat sheep, however, were well maintained at an average of 
62 per cent, in excess of pre-war. A further reduction occurred 
in bacon pig prices and the index number declined by 8 points 
to 25 per cent, above 1911-13. On the other hand, porkers 
showed a slight recovery over September and the index 
appreciated by one point to 45 per cent, above pre-war. Dairy 
cows were a little dearer on the month, but as the increase 
was proportionately less marked than in the base years, 
the index number was one point lower at 30 per cent, in 
excess of 1911-13. Store cattle also rose in price, but the 
index figure was unaltered. Although values for store sheep 
were fully Is. per head above those recorded in September, 
the index number declined by 7 points, the rise between 
September and October of the base years being much more 
pronounced. Prices of store pigs fell away somewhat, but the 
index number was stationary at 107 per cent, above 1911-13. 
A year ago, store pigs were 95 per cent, dearer than pre-war. 

Dairy and Poultry Produce . — ^Milk was a little cheaper on 
the month and this reduction, coupled with the effect of the 
rise from summer to winter prices that took place at the 
corresponding period of the base years, caused the October 
index to fall l)y as many as 53 points to 47 per cent, in excess 
of pre-war. A year ago the index fell by 52 points to 55 per 
cent, above 1911-13. Butter was further reduced in price 
to 14 per cent, above 1911-13. Values for cheese also moved 
downwards, the index number being 5 points lower at 17 
per cent, above the base level. The seasonal advance in egg 
prices was again in evidence and the index figure rose by 
20 points to 56 per cent, in excess of pre-war. At the corres- 
ponding period last year, the index for eggs appreciated by 
24 points to 81 per cent, above 1911-13. 

Other Commodities. — ^The index figure for potatoes fell by 
11 points to 40 per cent, in excess of pre-war, whereas in 
October, 1929, values were at a much lower level, the index 
figure being only 17 per cent, above 1911-13. Both clover 
and meadow hay were about lOs. per ton cheaper on the 
month and the combined index for hay declined by 15 points 
to 4 per cent, below the base level. Although the hay index 
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has not infrequently fallen below pre-war during recent years, 
the latest figure is the lowest recorded in any month since 
the early part of 1915. The index number for fruit was 
unchanged at 6 per cent, and that for vegetables rather higher 
at 36 per cent, above 1911-13. Values for wool were further 
reduced to 12 per cent, below pre-war. 

Index numbers of different commodities during recent 
months and in October, 1928 and 1929, are shown below : — 

Percentage increase as compared with the average 
prices ruling in the corresponding months of 
1911-13. 


Commodity 

1928 

1929 

1930 


Oct. 

Oct. 

July. 

Aug. 

Sept. 

Oct. 

Wheat 



28 

27 

■Ql 

4 

— 3* 

~7* 

Barley 



26 

21 


— 12^ 


13 

Oats. . 



27 

12 


-~13* 


—12* 

Fat cattle . . 



31 

31 


37 


31 

„ sheep . . 



62 

65 

66 

62 


62 

Bacon pigs 



26 

60 

40 

41 

33 

26 

Pork „ . . 



33 

64 

49 

50 

44 

45 

Dairy cows . . 



39 

34 

32 

35 

31 

30 

Store cattle. . 

• • 


20 

11 

29 

30 

27 

27 

Store sheep. . 

• • 


54 

63 

78 

66 

69 

* 62 

Store pigs . • 

• • 


31 

96 

100 

112 

107 

107 

Eggs 



66 

81 

44 

40 

36 

66 

Poultry 



61 

46 

47 

43 

40 

39 

Milk 



67 

66 

68 

68 

100 

47 

Butter 



65 

66 

31 

33 

24 

14 

Cheese 



78 

37 

32 

28 

22 

17 

Potatoes 



61 

17 

23 

25 

61 

40 

Hay 



6 

40 

18 

16 

11 


Wool 



70 

42 


~-6* 

—8* 

—12* 


* Decrease. 


*«**»* 

The Revision Ciourse in Cheese-making for Dairy Teachers, 
to which reference was made in the July, 1930, issue of this 
JoTTBNAii, was held at Beading during the 
Reviaon Ooune week ended September 27 last. Thirty- 
in Cheese* three teachers, including five demon- 
making for strators, attended the course, representing 
Dairy Teachers the following County Education Authori- 
ties or Educational Institutes : — 
Berkshire, Carmarthen, Cheshire, Denbigh, Devcm, Dorset, 
Durham, Essex, Glamorgan, Gloucestershire, Hertfordshire, 
Lancashire, Leicestershire, Monmouth, Nottai^hamBhiie, 
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Somerset, Sta>Sordshire, Suffolk (E), Sussex (E), Wiltshire, 
Worcestershire, British Dairy Institute, Clmdacre Agricultural 
Lastitute, Leeds Umversity, Midland Agricultural College, 
National InsUtute for Research in Dairying, Royal Agricultural 
College, Circencester, Seale-Hayne Agricultural College, Studley 
College, Warwickshire. 

The syllabus of the course comprised four morning sessions, 
devoted to demonstrations of the principal varieties of cheese, 
and three afternoon sessions for discussions on hard cheese, 
blue-veined cheese and soft cheese, respectively. The remaining 
afternoon was occupied by a visit to the National Institute 
for Research in Dairying, and the value of the course as a whole 
was generally acknowledged by the teachers in attendance. 
The discussions were productive of much useful information. 


The poultry industry is indebted to the World’s Poultry 
Science Association for the inauguration of World’s Poultry 
Congresses. This Association was estab- 
The World’s lished in 1912 as the International Associa- 
Fonltry Sdence tion of Poultry Instructors and Investi- 
Associatfam gators, its objects being to facilitate in all 
ways the exchange and dissemination of 
knowledge pertaining to the poultry industry and to encourage 
scientific research and practical experimentation. In order 
to further the aims of the Association its official organ. 
International Review of Povltry Science, is published quarterly 
and circulated free to all members. This publication contains 
summaries of reports on educational and research work on 
poultry problems carried out throughout the world. 

Particulars of membership of the Association may be 
obtained from the European Secretary, Dr. B. J. C. Te 
Hennepe, Rotterdam, Diergaardesingel 96a, Holland, or from 
the General Secretary, Dr. 6. F. Heuser, Ithaca, New York, 
U.S.A. 


The Minister announces that for the purpose of the redemp- 
tion of tithe rentcharge for which application is made after 
October 31, 1930, \mtil further notice, 
Badwnp Bmi of the compensation for redemption will be 
UfllB BiBnftidlSZgS m times the net amount of the tithe 
rentcharge after the deductions prescribed 
by the Tithe Acte, 1918 to 1926, have been made. 
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Ajifrieultiiral Congress and Exhibition at Angora, 1981.— A National 
Agricultural Congress will be held at Angora, IHirkey, oomxnenoing 
January 1, 1931, under the auspices of the National Society for Economy 
and Hirift, an influential body whose President is also President of 
the Turkish National Assembly, and whose administrative council is 
composed of leading personages in the Republic. In conjunction with 
the Congress, an International Agricultural Exhibition, comprising, 
among other things, appliances, machinery, fertilizers and feeding 
stuffs, cattle medicine, etc., and methods of irrigation, has been 
arranged, the opening date of the Exhibition being fixed for January 5. 
i|e e a e e e 

Agricultural Exhibition in Egypt, 1981.— The fourteenth Egyptian 
Agricultural Exhibition, which will take place at Gezirah, Ccuro, next 
February, is being well supported by the Egyptian Government, a 
large section of the bmldings now in course of construction haying 
be^ taken over by the Ministry of Agriculture. The Palace of Industry 
has been enlarged by the addition of two new wings, and will be 
occupied by the Department of Commerce and Industry. The rapidity 
with which space in the section devoted to agricultural machinery 
is taken up by overseas manufcKsturers is no doubt due to the know- 
ledge that imports of agricultural machinery and implements into 
Egypt have nearly trebled during the past three years. A handbook 
in English and French setting forth full details of the objects of the 
Exhibition and other information of interest can be obtained gratis 
on application to the Director, Royal Agricultural Society of Egypt, 
Post Offloe Box 63, Cairo. 

«««*«« 

Farm Workers* Minimum Wages. — meeting of the Agricultural 
Wages Board was held on Tuesday, October 21, 1930, at 7 Whitehall 
Place, London, S.W.l, the Right Hon. Viscount Ullswater, G.C.B., 
presiding. 

f The Board considered notifications from Agricultural Wages 
Committees of decisions fixing minimum and overtime rates of wages 
and proceeded to make the following Orders carrying these decisions 
mto effect, 

Cambridgeshire and Isle of Ely , — ^An Order continuing frpm Novem- 
ber 1, 1930, until October 31, 1931, the minimum and overtime 
rates of wages for male and female workers at present in force 
in the area. The minimum rates in the case of male workers of 
21 years of age and over employed wholly or mainly as horsemen, 
cowmen or shepherds is 378. per week of the hours necessary for 
the performance of the customary duties of workers so employed. 
In the case of other male workers of 21 years of age and over the 
minimum rate is 308. per week of 40 hours in the week in which 
Christmas Day falls, 48 hours in any other week in winter, 42 
in the week in which Good Friday falls and 50 hours in any other 
week in summer, with overtime at 9d. per hour on week-days and 
lid. per hour on Sundays, Christmas Day and Good Friday. In 
the case of female workers of 18 years of age and over, the 
minimum rate is 6jd. per hour with overtime at 7d. per hour. 
Cheshire . — ^An Order continuing the operation of the existing xnini- 
mvm and overtime rates of wages for male workers and minimum 
rates of wages for female workers from November 1, 1930, to 
May 1, 1931. The minimum rate in the case of male workers of 
21 years of age and over is 85s. per week of 54 houfs with over- 
time at 9d. per hour, and in the case of female workers of IS years 
of age and over 6d. per hour for all time worked provided that 
in the case of such workers engaged for milking the wage sludl 
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be nat less than 6d. per ** meal,” t.e., each oooasioii on which a 
worker visits her place of employment for the purpose of milking. 

Noflhamptcmhire and Soke of Peterbonmfh* — ^An Order continumg the 
operation of the existing xninimum and overtime rates of wages 
for male and female workers from October 26, 1930, until Octo- 
ber 24, 1931. The minimum rates in the case of male workers of 
21 years of age and over is 30s. per week of 39| hours m the week 
in which Christmas Day falls, 48 hours in any other week in 
winter, 41 hours in the weeks in which Easter Monday imd Whit 
Monday fall, and 50 hours in any othar week in stunmer with 
overtime at 9d. per hour on week-days and lid. per hour on 
Sundays, Easter Monday, Whit Monday and Christmas Day. 
In the case of female workers of 18 years of age and over the 
minimum rate is 6d. per hour with overtime at TJd. per hour on 
week-days and 9d. per hour on Sundays, Easter Monday, Whit 
Monday and Christmas Day. 

Oxfordehire, — ^An Order continuing the operation of the existing 
minimum and overtime rates of wages for male and female workers 
from October 26, 1930, imtil October 31, 1931. The minimum rate 
in the case of male workers of 21 years of ago and over is 30s. per 
week of 39 ( hours in the week in which Christmas Day falls, 48 
in any other week in winter, 41 hours in the weeks in which Easter 
Monday and Whit Monday fall and 50 hours in any other week 
in summer with overtime at 9d. per hour on weekdays and lid. 
ger hour on Sundays, Easter Monday, Whit Monday and Christmas 
tiny. In the case of female workers of 15 years of age and over the 
aiiliunum rate is 6d. per hour with overtime at 7|d. per hour on 
weekdays and 9d. per hour on Sundays, Easter Monday, Whit 
Monday and Christmas Day. 

Warwickshire, — An Order continuing the operation of the existing 
minimum and overtime rates of wages for male and female 
workers from October 28, 1930, imtil October 27, 1931. The 
minimimi rate in the case of male workers of 21 years of age and 
over is 308. per week of 50 hours in summer and 48 hours in winter 
with overtime at 9d. per hour on weekdays and lid. per hour on 
Sundays. In the case of female workers of 18 years of age and over 
the minimum rate is 5d. per hour with overtime at 6d. per hour 
on weekdays and 7Jd. per hour on Sundays. 

Wesi Riding of Yorkshire,— Pkn Order continuing the operation of 
the existing minimum and overtime rates of wages for male and 
female workers from November 24, 1930, until November 23, 
1931. The minimum rates in the case of male workers who are 
boarded and lodged by their employer are : — foremen, 338. per 
week or £85 16s. Od, per annum ; beastmen and shepherds, 328. 
per week or £83 4s. Od. per annum; waggoners, 30s. per week 
or £78 per annum, with lesser rates for lads. These rates being 
payable in each case in respect of a week of 48 hours in winter and 
52| hours in summer with m addition not more than 12 hours 
per week on weekdays and three hours on Sundays for work in 
connection with the care of and attention to stock. In the case 
of waggoners and other horsemen, beastmen and shepherds of 
21 years of age and over who are not boarded and lodged by 
their employer the minimum rate is 42s. per week for the same 
number of hours as in the case of workers living in. The minimum 
rate for all classes of other male workers of 21 years of age and 
over is 36 b» per week of 48 hours in winter and 52} hours in summer. 
The overtime rates for all classes of male workers of 18 years of 
age and over are lid. per hour on weekdays and Is. Id. per hour 
on Sundays. In the case of female workers of 18 years of age and 
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over the minimum rate is 6d. per hour with overtime at 7j^d, 
per hour. 

Otmmrthmahire . — ^An Order continuing the operation of the eackting 
minimum and overtime rates of wages for male and female workers 
from November 15, 1930, until November 14, 1931. The minimum 
rate in the case of male workers of 21 years of age and over is 
318. for a seven day week of 64 hours with overtime at 8}d. per 
hour. In the case of female workers of 18 years of age and over 
the minimum rate is 5d. per hour with overtime at 6d. per hour. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 

*««#«« 

Enforcement of Minimum Rates of W^es.— During the month ending 
November 14, legal proceedings were instituted against 17 employers 
for failure to pay the minimum rates of wages fixed by the Orders of 
the Agricultural Wages Board. Particulars of the cases are as follows : — 

Arrears No. of 


County 

Court 

Fines 


Costs 


of 

workers 








wages 

involved 


I 


s. 

d. 

£ 

8. 

d. 

£ 

s. 

d. 


Cumberland 

Alston 


— 


2 

8 

6 

1 

6 

6 

1 

Derby 

Chapel-en-le- 


— 


1 

6 

6 

6 

4 

0 

1 


Frith 











Devon 

Holsworthy 

1 

0 

0 


— 


17 

4 

0 

1 

Dorset 

Weymouth . . 


— 


0 

8 

0 

0 

13 

8 

3 

Durham 

Bishop 


— 


0 

13 

0 

8 

6 

0 

1 


Auckland 











»» • • 

Castle Eden 

1 

10 

0 

1 

7 

6 

6 

8 

2 

3 

Huntingdon 

Ramsey 

0 

10 

0 


— 



t 


1 

Lancaster . . 

St. Helens . , 

4 

0 

0 

1 

19 

0 

17 

0 

0 

2 

Lincoln, 

Long Sutton 

1 

0 

0 


— 


27 

0 

0 

1 

Holland 











„ Kesteven Market Rasen 


♦ 



— 


8 

16 

0 

1 

A Lindsey 












N’umberland 

Morpeth 

1 

0 

0 

0 

8 

0 

2 

9 

1 

I 

Salop 

Bishops Castle 


— 


0 

9 

6 

16 

0 

0 

1 

• • 

Shrewsbury 

6 

0 

0 


— 


4 

17 

6 

2 

Somerset 

Temple Cloud 

1 

1 

0 

2 

2 

0 

6 

3 

9 

1 

Yorks. W.R. 

Tadoaster . . 


— 



— 


- 



1 

Anglesey 

Uanerohymedd 


— 



— 


- 



2 

»» • * 

Menai 


— 



— 


- 



1 


£16 

1 

0 £11 

1 

0 £122 

8 

8 

24 


* Dismissed under Probation of Offenders Act. 
t Amount of arrears to be agreed. 

In addition to the above proceedings were taken at Worksop against 
an employer under Section 9 (3) (b) for refusing to give infoimatmn to 
the Inspector and under Section 9 (3) (a) for molesting and a fine of 
28. 6d. was imposed in each case. 

«**•»« 

Foot^and^Mouth Disease* — ^An outbreak was oonfinned on Novem* 
her 10 at Lnekwood, Huddersfield, Yorkshire (West Biding), and the 
usual restrictions were applied to an area of appioximatefy 16 ndies 
radius rotmd the infected premises. 
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Agrieullural Cottages. — Committee has been appointed by the 
Minister of Health and the Minister of Agriotiltiire Tdth the following 
terms of reference : — 

To inquire into the conditions of occupation of agricultural cottages 
in England and Widee which are either lot to or provided for agricultural 
workers in conseqitence of their employment. To report upcm the preset 
working of the special provisions of the Rent Restriction Acts relating 
to such cottages^ and to make recommendations as to any alterations 
which may be desirable in the existing law. 

This Committee has been constituted as follows : — 

Mr. Walter Robert Smith, M.P. (chairman), Mr. David Black, 
Mr. George Dallas, M.P., Mr. H. H. George, M.C., Viscount 
L 3 rmington, M.P., Mr. J. C. McGrath, Miss Pioton-Turbervill, M.P. 

The Secretary of the Committee will be Mr. J. J. Ma 3 mard of the 
Ministry of A^oulture and Fisheries, 7 Whitehall Place, London, 
S.W. 1, to whom all communications on the subject should be addressed. 
«»«««* 

AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1930 

PRODUCE OF HOPS 

Prisuhixaby Statement showing the EsTOfATBD Total PRonucmox 
of Hops in the years 1030 and 1929, with the Aobsagb and 
Ebtimatbd Avxebaob Yield per Stattttb AcoEts in each Cottntv 
of Ekglaxd on which Hops were grown ; and the AvEasAOE 
Yield per Ache of the Ten Yeabs 1920-1920. 


Counties, etc. 

Estimated 

total 

produce 

Acreage 
return^ 
on June 4 

Estimated average 
yield per acre 

1930 

1929 

1930 

1929 

1930 

1929 

Average 
of the 
ton yrs, 
1920-29 


Cwt. 

Cwt. 

Acres 

Acres 

Cwt. 

Cwt. 

Cwt. 

(East 


67,000 

2,686 

3,311 

13‘4 

17*2 

14*1 

Kent] Hid 


77,000 



13-4 

15-8 

18-9 

1 Weald . . 


99,000 

5,529 

6,661 

12*8 

14-8 

12-3 

Total, Kent 

1SS,000 


11,820 

14,872 

13-1 

16*7 

13*3 

Hants 

6,800 


867 

1,012 

7*9 

16*7 

11*8 

Sumsy 

1,560 

1.900 

140 

161 

• n-3 


11*7 

Sussex 

22,600 



2.139 

13*4 

16*8 

12*3 

Hereford 

48,800 


3.688 

3.855 

13*2 

12*9 

i 

Worcester 

17,300 


1,732 

1,818 


11-2 

9*8 

Other Counties^. . 

950 


70 

129 

13-4 

9*4 

i 8-9 

1 

Total 

253,000 

359,100 

19,997 

23,986 

13-1 

15*6 

12"3 

1 


* Salop, Gloucester and Berkshire. 


acreage returned es under hops on June 4, 1930, was 
about 4^000 acres less than in 1929. In addition to this reduction there 
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was a considerably larger area than usual, estimated at about 3,500 
acres, left unpick^. The total production of the 1930 crop from the 
area picked is estimated at 253,000 owt. or 106,100 c^. lees than in 
1029 and 49,000 cwt. below the average for the ten years 1920-1929. 
Calculated on the June 4 acreage, the average yield per acre for idl 
the hop-growing counties was 13*1 owt. as compared with 15 owt. 
in 1929 and the ten years* average of 12*3 cwt., the yield per acre 
in each county except Hereford being lower than in the previous year. 
In view, however, of the unusually large area left unpicked this year, 
it should be noted that, in previous years, the estimated total pro- 
duction does not include the produce which might have been obtained 
from the area left unpicked, but that the average yield per acre has 
been calculated on the acreage returned on Jime 4. In 1930 the area 
left impicked was equivalent to over 17 per cent, of the acreage returned 
on June 4 and, if due aUowanoe were inade for this unpick^ area, the 
average yield per acre would not compare unfavourably with that 
of 1929, the yield per acre in all counties except Hants, Sussex and 
Worcester, calculate on this basis, being equal to or above last year's 
average. In Kent, which produced about 00 per cent, of the total 
crop, the yield per acre, based on the June 4 acreage, was 13*1 owt. 
compared with 16*7 owt. in 1929 and 13*3 owt. for the 10 years* average. 
The area left tmpioked in Kent, however, was estimated at 2,600 
acres, and if the yield were calculated over the picked area only, the 
average yield per acre would be 16*8 owt. 

The quality of the hops picked was on the whole good ; although 
there was during the growing season a greater amount of downy mildew 
than usual, the inferior hops were in many areas left unpicked. 

« * « * « « 

APPOINTMENTS 

COUNTY AGRICULTURAL EDUCATION STAFFS : 

ENGLAND 

Cornwall : Mr. T. Dawson, B.Sc., Mr. J. H. Humphreys, M.So., and 
Mr. W. G. Sanderoock, N.DA.., have been appoint^ Assistant 
Lecturers in Agriculture, vice Mr. B. Jenkins, B.Sc., Mr. A. B. 
Batee, B.Sc., N.DA., and Mr. W. Williams, M.Sc. Mr. D. S. 
Cummins, K.D.A*, r^laoes Mr. Sanderoock as Temporary 
Assistant Lecturer in Agriculture. 

Cumberland and Westmorland : Miss R. Taylor, N.D.D., C.D.P., has 
been appointed Manageress of the County Egg-La>dng Tinals, 
viee Miss W. Allison. 

Durham : Miss W. Allison has been appointed Manageress of the 
County Egg-I^aying Trials. 

Essex: Mim M. E. Firrie, B.Sc., has been appointed Assistant 
Lecturer in Agpeultural Biolo^, vice Miss E. W. Jameson, N.DJI., 
appointed Asratant Lecturer in Horticulture and Fruit Preserva- 
tion. 

Lancashire : Mr. Q. M. Robertson has been appointed Adviser in 
Poultry-keeping. 

NoMtti^mshire : Miss A. A. Shearman, NJD.D., C.D.D., has been 
appointed Assistant Instructress in Dairying. 

Warwlebhlre : Mr. A. H. Wilson, N.D.A., NDD., has been appointed 
Assistant Agricultural Organiser, vice Mr. T. C. Ooddard, 

Wittrtiira : Hr. L. D. C. MeLees, B.So., N.DJ[>.. hM baen 

(^^ted A wfetant Agzioultural OigaiuKm, vi<» Hr. B. Wi^taam, 

ib. H. F. Buidett has been appointed Bastruotor in Pooltry* 
keeping, vice Mr. L. G. Tumill. 




1930.] 


Notices oe Books. 


943 


WALES 

Monmouthshire : Mr. F. R. Wallburton, Assistant Poultry Instructor, 
has resigned on being offered an appointment in Somerset. 
Denbighshire : Mr. J. S. Roberts is temporarily undertaking the 
duties of General Science Instructor consequent on the resignation 
of Mr, J. H. Humphreys. 

PRINCIPAL WHOLE-TIME MEMBERS OF TEACHING STAFFS AT 
UNIVERSITY DEPARTMENTS OF AGRICULTURE, AGRICULTURAL 
COLLEGES, ETC., IN ENGLAND AND WALES 

School of Agrieulture, University of Cambridge 

Mr. H. H. Nicholson, M.A., has been appointed Lecturer in 
Agricultural chemistry. 

The Horticultural College for Women, Swanley, Kent 
Tlie following appointments have been made since January 1, 1930 : — 
Horiicultitre 

Mr. R. Leo, Foreman of the Fruit Plantations. 

Miss H. Smith, Dip. Hort., Foreman of Private Glass and Proj - 
gating Department and Rock Garden. 

Miss K. Clark, N.D.H., Foreman of Pleasure Grounds and Playing 
Fields. 

Agriculture and Dairying 

Miss D, Postlethwaite, N.D.D., Head of Department and Lecturer. 
Miss S. St. John, Di]). Hort., Assistant. 

I*(mltry Husbandry 

Miss M. L. Sinclair, Hoad of Department and Lecturer. 
Laboratory Staff 

Miss H. M. Farries, Ph.D., N.D.A., N.D.D., Lecturer in Plant 
Pathology and Zoology. 

Miss F. C. Sohimmer, 6. Sc., Assistant. 

Rural Home Management 

Miss I. Paterson, Domestic Subjects Lecturer. 

Miss F. Record, N.D.H., Instructor in Horticulture. 


NOTICES OF BOOKS 

British Poultry Husbandry : Its EvoluUon and History. By Sir Edward 
Brown, LL.D., F.L.S. Pp. viii 4-360. Illustrated. (London : 
Chapman & Hall, Ltd. 1930. Price 15s. net.) 

The author of this work needs no introduction to the readers of 
this JoTTBNAL, but those who were interested in his article “ Fifty 
Years of the l?oultry Industry in the issue for August last cannot 
fail to find this more elaborate and extensive history absorbing. Sir 
Edward himself warns readers that the book is not a text-book for the 
poultry keeper, but, as its title states, a record of the history of the 
** British Poultry Husbandry.” 

The period covered is from the very earliest time of which we have 
any knowledge to the present day, and the part played in the develop- 
ment of the modem bird by the sport of cock-fighting is clearly 
described. When Oaasar invaded Britain in 66 b.c. he found the 
inhabitants were keenly interested in this cruel sport in which 
they oontinned to be absorbed until it was prohibited in the middle 
of tbe nineteenth oantuiy. Natumlly the breeders of fighti^ cooks 
desired to obtain certain qualities in their birds, emd this led to 
what may be termed the first artificial selection. The moat value 
of the fowl tras diao early realized, and, ev€^ endeavour was made 
to improve the fiesh^oarrying capacity of the individual. Caponization 
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and cramming are both processes towards this end, and are of 
respectable antiquity. 

In spite of the introduction of the turkey after America was 
discovered, and the trade between some districts with London in the 
eighteenth century-- Norfolk and Suffolk for turkeys and geese, 
Aylesbury for ducks, Wokingham and Dorking for fowls — ^it was no! 
till the nineteenth century that the production of poultry for sale 
really achieved large dimensions. It is only in the last 50 years 
that it h€is grown to be an integral and important part of farming 
economy. Sir Edward has describe all the means by which the modem 
conditions have been arrived at, and his lifelong study of the subject 
has enabled him to do this as perhaps no one else could. The result 
is a valuable and interesting history of the industry which will, no 
doubt, remain for many years the standard work on the subject. 

Muiagement of Farm Poultry with a View to Profit. By Herbert Howes, 
with a Foreword by T. R. Robinson. Pp. xvi-j 180. Illustrated. 
(London : Chapman & Hall. 1930. Price 10s. 6d. net.) 

The author of tins book is the Assistant Director of the National 
Institute of Poultry Husbandry and was formerly head of the Poultry 
Department of the South-Eastern Agricultural College. He has 
designed his book for the use of practical men. As he says, there is 
still room for a largo increase in our national production of poultry 
and eggs in spite of the rapid developments which have taken place 
in the past decckde. He would like to see an improved class of 
stock kept in place of the nondescripts which still exist, and he shows 
how, by means of the varied educational inffuences that have now 
been at work for some time, this desirable end promises to be achieved 
in the future. 

The book covers the whole range of the subject as fully as might be 
reasonably expected. It deals with the different systems of poultry 
keeping, houses and housing, selection of birtls for egg production, foods 
euid feeing, and the necessary seasonal work. The merits of natural and 
artificial incubation and rearing are discuseed and chapters are 
devoted to table poultry production, selection and culling, diseases 
and their prevention, markets and the marketing of produce. 
Water fowl production is not overlooked, and a chapter on the 
breeding and rearing of turkeys is included. 

The wide range of illustrations supplied cannot fail to be lielpful 
in explaining such difficulties as may occur to the I'eader of the text. 

Bee! Oattte : Their Feeding and Management in the Com Belt States. 

By Bosooe R. Snapp, M.S. Second edition. Pp. viii + 494. Illus- 
trated. (NewYoik: John Wiley & Sons, Inc. London: Chapman A 

Hall, Ltd. 1980. Price 20s. net.) 

The story of beef cattle raising in the United States, which forms 
the opening chapters of this book, is a modem romance, but while 
the industry has been modified in the course of its century of life, its 
conditions and necessities are obviously not directly parallel with 
those in this oountry. Different forage crops, none of them general 
or even well known in the British Isles, form the basis of feeding 
tibere : but the experience of the writer, who is the Associate Professor 
of Animal Husbandry in the University of Illinois, has some lessons 
whbh may perhaps be useful to the British grarier. Among these 
are some of the developments that have taken place in 4he five years 
that have passed between the issue of the first edition and the publication 
of this, the second and revised edition. 

In edition to the history of graiing in the United States, the early 
chapters of the book contain a deseriprion of beef cattle reiaiiig in 
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the different oountries of the world where it is practised, and some 
information about the methods of handling and the direotion taken 
by the Snished produce in these countries. The balance of the book 
covers the details of the industry from the fanner’s point of view, 
and t^ us how beef cattle are br^ and cared for in the United States, 
and how, when they have been brought to maturity successfully, 
they are disposed of. The chapters on pregnancy, parturition and 
the care of young calves are praoticcdly universal in their application 
and are therefore of wide interest. Much of the rest of the book, 
as has been said, is hardly of direct practical bearing on the 
problems of British farmers, but could not fail, nevertheless, to form 
interesting reading for them, because some adaptation to Britisli 
conditions might bring out ideas of profit and value. 

Suooessful Canning and Preserving. By Ola Powell Malcolm. Fourth 
edition. Pp. xiv. -f 663. Illustrated. (London : J. B. Lippincott <Sr 
Co. Price 128. 6d. net.) 

This is the fourth edition of this manual, the author of which is 
tiio U.S. Deyiartraent of Agriculture Field Agent for Home Demon- 
stration Work in the Office of Co-operative Extension Work, and the 
book is designed to be a j)ractioal handbook for schools, clubs and 
home use. As the author says, the canning and preserving of food 
])i*oduct« is an important factor in household management and of even 
grimier importance in national economy, since the conservation of 
foodstuffs, from the time of production and natural time of consumption 
to a later time, makes for a more varied and adequate diet, and that 
Ho<uired at a lower economic cost. 

The book is a comprehensive tieatise opening with a chapter on 
the history of the development of scientific canning, aiwi going on 
to bacteriology as applied to canning. The necessary ecjuipment is 
described and caiming and bottling are discussed, as well as processing 
in hot -water baths and under steam pressure. The preparation of fruit 
juioes, fruit, and vegetables for canning, preserves, the preservation 
of nuts and honey, jelly making, pickling and drying are all dealt 
with. The importance of fruit and vegetables in the diet is discussed, 
and the two final chapters touch upon curing and preserving meats 
and canning meat and sea food. 

The conditions described and the apparatus recommended are, of 
course, American, but much of the book may be of service to those 
who propose to undertake canning and preserving in this oountrj^ : 
there are indeed fairly lengthy quotations from Miss Watson in the 
]>age8 dealing with jcun-making in England. 

The Dispersal of Plants throughout the World. By Henry N. Ridley, 
M.A., C.M.G., F.R.8., F.L.S. Illustrations by Miss M. B. Moss 
and the Author. Pp. xx-f744. 22 plates, 1 coloured. (Ashford, 

Kent ; L. Reeve & Co., Ltd., Lloyds Bank Buildings. 1930. 
Price 63s. net.) 

The author of this work has set before himself the object of collecting 
and collating the large number of observations and records on the 
subject of the Dispersal of Plants that have been made from time 
to time for many years by different naturalists. These observations 
and records are scattered through the pages of a great variety of 
periodical and other publications, but there has so far been no adequate 
general work on the subject, which is all the more surprising when 
its very great importance is oonsidered. A vast niimber of publi^tions 
of all sorts has been consulted, only the most important of which aie 
included in the bibliography, but this nevertheless fills toi closely 
printed pages. 

The book does not attempt to give any account of the distribution, 
that is, the localization, or of the limits in area imposed by nature on 
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speoies of plants, as that belongs to a different subject. It treats only 
of the main cause of distribution of plants throughout the world, 
that is to say, Dispersal, as the title indicates. The various methods 
of dispersal are dealt with in the order in which they were evolved 
in the history of the world, viz., by Wind, Water, Aiumals and Man, 
including, at the end, various minor methods, such as explosive 
mechanisiUs and spread by creeping rhizomes, etc. 

The work which the author set before himself has been well done, 
and the book is carefully illustrated. It will form a standard work 
of reference for all botanists for many years to come. 

Teaching Agricultural Vocations : A Manual for teachers in pre|>aratfon 
and in service. By Holland Maclaron Stewart and Arthur Kendall 
Getman. Pp. viii-f377. (New York: John Wiley & Sons, Inc. 
London : Chapman & Hall, Ltd. 1930. Price 15s. net.) 

Very slight alterations have been made in the present second edition 
of this book, whose authors are respectively Professor of Rural Educa- 
tion at Cornell University and Specialist in Agricultural Education, 
New York State Department of Education. The title clearly indicates 
its object, but it may be added that the public the authors desired to 
reach are teachers in schools that we might call primary and secondary 
schools, although the American schools of the secondary grade are 
not strictly speaking precisely similar to ours. 

Several books describing, incidentally to other matters, American 
methods of vocational teaching have already been noticed in this 
Journal, and these methods can no longer be strange to the interested 
section of the British public ; but the angle from which the subject 
has been approached in the books noticed has been that of effect upon 
the pupil. Here we have a stiidj^ of the use and development of these 
method by the teacher and a description of the aims of the methods in 
practice both from the teacher’s and the i)Upirs point of view. The 
liOok is thus likely to be useful to those who are studying with the 
object of becoming teachers in agricultural schools and institutes, and 
indeed to those already engaged in this profession and interested in 
the theories underl3dng the system which has been found of value in 
the United States. 

Each chapter is provided with a generous list of books, in the main, 
of course, American, for further study if that is desired. 

Essentials in the Selection of Meat for Students of Home Economies. 

By Viola M. Bell, B.S., M.A., and Maurice David Helser, B.S.A., 

M.S. Pp. xi+121. Illustrated. (New York : Wiley & Sons, Inc. 

London : Chapman & Hall, Ltd. 1930. Price 10s. net.) 

In American high schools and colleges, the department of home 
economics is playing an increasingly important part in the scheme of 
education, and this will imdoubt^y have a growing inffuence on the 
home life of the people and upon their demands upon those who supply 
their needs. This book is a good piece of evidence in support of these 
contentions, and is of a clmracter that, with the exception of the 
less particularized information to be found in cookeiy books, is hardly 
likely to be paralleled at present in a British publication. Intelligent 
demand commands respect on the part of the supplier, and ultimately 
infiuenoes methods of production and systems of marketing. The 
assimilation of the information contained in the book will enable the 
meat buyer to imderstand the salesman's position and luisinees, and 
thus to bring pressure to bear upon the tri^e to supply good quality 
and particular grades of goods, which will not be chosen in a hap* 
hazard manner easily turned away from its objective by the specious 
arguments known as good salemanahip* 
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Of the authors it is enough to say that the £rst named was formerly 
Associate Professor, Foods and Nutrition Department, and the second 
is Professor of Animal Husbandry at the Iowa State College, so that 
both the production and the buying ends of meat are fully represented. 
The book is divided into five chapters, the first of which deals with 
meat generally, in its structure, food value components and other 
such matters, and the others with Beef, Veal, Lamb and Mutton, 
and Pork, respectively. Each of these deals with market classes, 
grades, characteristics, dressing percentage and description of cuts, 
so that quite comprehensive detail is supplied, which cannot fail to 
meet the requirements of the classes of people for whom the book 
was designed, the foremost amongst whom may bo designat/od in the 
American style “ homemakers ; it is obvious also that it will be of 
interest to a number of other readers. It should be added that the 
book is very fully illustrated. 

SELECTED CONTENTS OF PERIODICALS 

Agriculture, General and Mfseellaneous 

The Relation of Science to Food Production : Wheat. R> Ruggles 
Gate (Quarterly Summary Roy. Bot. Soc. London, No. 46 
(July, 1030), pp. 6-10). [338.9 ; 37; 63.311.] 

Emigration of Scottisli Agricultural Workers. (Scot. Jour. Agric., 
xiii, 3 (July, 1930), pp. 307-310.) [325.2 ; 331 (41).] 

The Weed Seed Population of Arable Soil. I. - Nimierical Esti- 
jnation of Viable Seeds and Observations on their Natural 
Dormancy. W. E. Bremhley and K. Waringtmi. (Joijr. Ecol. 
xviii, 2 (Aug., 1930), pp. 235-272.) [63.259.] 

The Biological Decomposition of Plant Materials. Part 111. 
Physiological Studies of Some Cellulose-decomposing Fimgi. 
A. G, Norman, (Ann. App. Biol., xvii, 3 (Aug., 1930), pp. 575- 
613.) [576.8.J 

Eeonomios 

The Effect of and Shape of Fields on Costs and Profits. 

R. McG. Carslnw. (Jour. Yorks. Agric. Soc., 1930, pp. 92-98.) 
[338.1; 63.191.] 

The Cost of Tractor Work on the Farm. M, A. Knox. (Jour. 

S. E. Agric. Coll., Wye, No. 27 (1930), pp. 209-213.) [338.58 ; 

63.175.] 

Cost of Labour in German Agriculture, (bit. Lab. Rev., xxii, 1, 
1030, pp. 81-84.) [331 (43) ; 338.58.] 

The Scottish Potato Market. D, W, Innea. (Scot. Jour. Agric., 
xiii, 3 (July, 1930), pp. 235-242.) [63.512 : 31 ; 63.512 : 38.] 
Problems in Co-operative Marketing of Turkeys, (Jour, Farm 
Boon., xii, 3 (July, 1930), pp. 469-471.) [334.6; 63.6 :38; 

63.652.] 

Researeh 

A Method of Estimating the Yield of a Missing Plot in Field 
Ex^ieriniental Work. F. E, Allan and J. WisJiart. (Jour. Agric. 
Soi., XX, 3 (July, 1930), pp. 399-406.) [37 (01).] 

Studies in Crop Variation, VIII. An App lication of the Resistance 
Formula to Potato Data. 12. J, Kalamkar (Jour. Agric. Sci., 
XX, 8 (July, 1930), pp. 440-454.) [37 (01) ; 63.3 ; 63.512-16.] 
The Relation^P between the Experimental and the Demonstration 
Plot and their Relative Value to the Investigator, the County 
Officer and the Fruit Grower, T. N. Hohlyn. (Ann. Rept., East 
Mailing Res. Stn., 1929 (Part I, General), pp, 40-66.) [37 (01) ; 
87:635; 68.41.] 




948 


Selected Contents of Periodicals. [Dec., 1980. 


Soib 

“ Siiijfle Valud ” Soil Properties, A Study of the SigniRcance of 
Certain Soil Constants. 111.- -Note on the Technique of the 
Koen-Raczkowski Box Experiment. «7. /?. H. GmMe. (Jour. 
Agric*. Sci., xx, 3 (July, 1930), pp. 407-413.) [03.112.] 

‘‘ Single Value Soil Proi>erties. A Study of the Significance of 
Certain Soil Constants. IV. — A Further Note on the Technique 
of the “ Box ” Experiment. B, A. Keen, (Jour. Agric. Sci., 
XX, 3 (July, 1930), pp. 414-416.) [63.112.] 

StiKlies on the C/arboii and Nitrogen Cycles in the Soil. ]. 
Introductory. H, J. Page, (Jour. Agric. Sci., xx, 3 (July, 1030), 
pp. 466-469.) [63.113.) 

Studies on the Carbon and Nitrogen Cycles in the Soil. II. — ^The 
Extraction of the Organic Matter of tho Soil with Alkali. 
C. W, B, Arnold and H, J, Page. (Jour. Agric. Sci., xx, 3 (July, 
1930), pp. 460-477.) [63.113.] 

Studies on tb(‘ Carbon and Nitrogen Cycles in the Soil. III. — The 
Formation of Natural Humic Matter. M, M, S. dv ToH and 
H. J. Page, (Jour. Agric. Sci., xx, 3 (July, 1930), pp. 478-488.) 
[63.113.]' 

Note on the Oocunenco of Elementary Carbon in Soils. G. W, 
Robinson and W. McLean, (Jour. Agric. Sci., xx, 3 (July, 
1930), pp. 346-347). [63.113.] 

Ihe Carbon-Nitrogen Ratio of Soil Organic Matter. W, McLi an, 
(Jour. Agric. Sci., xx, 3 (July, 1930), pp. 348-354.) [63.113.] 
Note on the Determination of Exchangeable Sodium in Soils. 
Rice WiUiarns, (Join*. Agric. Sci., xx, 3 (July, 1930), pp. 355- 
358.) [63.113.] 

Studies in Soil Cultivation. V. — Rotary Cultivation. B, A, Keen 
and the Staff of the Soil Physics Dept., Rotlmmated Experimental 
Station, (Jour. Agric. Sci., xx, 3 (July, 1930), pp. 364-389.) 
[63.17; 63.19; 63.191.] 

Decomposition of Keratin by Soil Micro-Organisms. H, L. Jemen, 
(Jour. Agric. Sci., xx, 3 (JiUy, 1930), pp. 390-398.) [63.116.] 
Tho Efleot of a “Soil Mulch” on the Quantity of Water lo^t 
from a Given Soil by Evaporation. E. S, West. (.four. Coimc. 
Sci. Ind. Res. (Australia), ni, 2 (Mav, 1930), ))p. 97-106.) [63. 
112; 63.13.) 

Field Crops 

The Influence of One Crcjj) on the Following CVop. W, M, Findlay, 
(Scot. Jour. Agi'., xiii, 3 (July, 1930), pp. 293-299.) [63.191.J 
Manuring of (Vops in Diunfries and Galloway. ,7. Gillies, (Trans. 

HighL Agric. Soc. Scot., xlii, 1930, pp. 162-168.) [63.16.] 

Flax Production on a Factory System. I.- -Int^roductory. G, O, 
Searle. (Report* from the Linen Industry Research Association.) 
(Bull. Imp. Inst., xxviii, 2 (July, 1930), pp. 146-166.) [63.34111 ; 
677.] 

Agricultural Meteorological Scheme. Precision Records on Wheat, 
1928-30. J. A, Rndderham and C, 0. Webster, (Jour. S.E. 
Agric. Coll., Wye, No. 27 (1930), pp. 216-219.) [651.6 ; 63.311.] 
Studies in Crop Variation. VII.— The Influence of Rainfall on the 
Yield of Barley at Rothamsted. Comjdeted by J. Wishart 
from an Investigation initiated by Winifred A, Mackenzie, 
(Jour. Agric. Sci., xx, 3 (July, 1930), pp. 417-480.) [651.5; 
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NOTES FOR THE MONTH 

A CONFERENCE of Urban Allotment Authorities, convened 
by the Minister, was held at the Caxton Hall, Westminster, 
on November 18, when the proposals. 
Conference on contained hi the Agricultural Land 
Allotments for (Utilization) Bill, for encouraging the 
the Unemployed cultivation of allotment gardens by un- 
employed persons were explained and 
discussed. About 500 delegates from all parts of England 
and Wales, representing County, Borough and Urban District 
Councils, attended. Representatives of the Land Union, the 
Central Landownoi‘s’ xAssociation, the Chartered Surveyors’ 
Institution and other bodies were also present. The Prime 
Minister presided at the opening. 

The Prime Minister said that one of the great problems 
which confront this nation was the problem of how to return 
our people to the soil. There was a very large section of the 
industrial population who, like himself, had come from the 
soil and who, if they took a spade in their hands, would soon 
be able to recall arts that had been disused and that could 
be called into use and operation again. There had been one 
of the most extraordinarily interesting experiments carried 
on under the pressure of industrial distress in the Rhondda 
Valley. He was glad to see the great inspirer of that plan, 
Mr. John Robson, on the platform. After discussing some of 
the results of this work the Premier said that the Government 
had come definitely and enthusiastically to the conclusion 
that this work, extended by the beneficent assistance given 
by the Mansion House Fund, should become a national 
endeavour, organized through and with the assistance of 
public authorities. He was glad to say that they had prevailed 
on Sir William Waterlow, the late Lord Mayor of London, to 
consent to be Chairman of the voluntary organization it was 
proposed to set up to work in conjunction with the local 
authorities and the Government. 
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Mr. John Robson referred to the suooesaful results achieved 
by voluntary effort in South Wades and elsewhere, and said 
that they had found that with co-operation, knowledge and 
education it was possible to make their potato patches into 
gardens of which they might be proud. 

Dr. Addison, Minister of Agriculture, who took the Chair 
on the depaurture of the Prime Minister, said the matter waus 
entirely non-party. They asked for the co-operation of all 
concerned. There was no time to be lost because it was 
importamt that land should be available so that men couM 
get their planting started in the spring. They would try to 
plan the scheme so that it was not merely a fl^h in the pan, 
and to take auivantage of the best experience available and to 
put the scheme on a permanent basis. 

Lord Strachie, representing the Centrad Landowners’ Associa- 
tion, and the Bt. Hon. E. 6. Pret3nnam, representing the 
Land Union, spoke in support of the proposals. A number 
of questions were put amd suggestions maide by delegates, 
to which Mr. H. L. French, a Principad Assistant Secretary 
at the Ministry, replied. 

Copies of the full report of the conference may be obtained, 
free of charge, from the Ministry’s offices. 

• •••*• 

At the end of last Session, the Government introduced the 
Agricultural Marketing Bill for purposes of discussion. On 
Thursday, December 18 last, the Minister 

The Agticnltoial reintroduced the Bill in an amended form. 

Maiketblg Bill Although the Bill has in no way been 
changed in principle, some of the amend- 
ments are of consequence. 

A new clause has been introduced empowering the Minister 
to appoint one or more Reorgauiization Commissions which 
wiU have a dual function. The primary function of a Com- 
mission will be to examine existing methods and arrange- 
ments, and to prepare a detailed scheme for regulating the 
marketing of a particular product by the producers thmeof ; 
and the Minister will be required to take steps to further tiie 
consideration of the scheme by the producers concerned. 
The secondary duty of a Commission be to investigate, 
if so required by the Miiuster, the relation of other intmests 
(such as manufacturers or distributors) to aqy scheme with 
a view to securing their co-operation. This new olafbse should 
meet with the approval both of those who had miagi'vingB as 
to the use which farmws would make of the BQl and of those 
who regard the solution of prrhleme, such as tiie milk sm^^lna, 
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as impracticable unless the manufacturing and distributive 
interests are consulted and participate. 

Other amendments provide for the exemption of classes of 
sales as well as of classes of producers ; for enabling a board 
to secure for its producers the business advantage of bulk 
purchase of agricultural requisites ; and for increasing the 
usefulness of a board by permitting it to guarantee an agri- 
cultural charge (under the Agricultural Credits Act, 1928) 
when created by a registered producer. 

Finally, fruit and eggs have been added to the list of pro- 
ducts to which the Bill applies, the former at the request of 
English, and the latter of Scottish, producers. 

(Copies of the Bill, in the form in which it has been intro- 
duced, may be obtained from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C.2.) 

♦ ♦ ♦ ♦ ♦ 4c 

A NEW publication recently issued by the Ministry is Bulletin 
No. 10 which deals with the important subject of Calf Bearing. 

The object of the Bulletin is to give a 
Calf Bearing brief account of those methods of calf 
rearing which have proved successful in 
different parts of the country. In matters of detail, there is a 
wide variation in the practice of different districts. These 
differences, however, depend mainly upon the extent to which 
whole milk or separated milk enters into the ration, the 
variation ranging from the unrestricted use of milk on the 
one hand to its practical exclusion on the other. 

The particular method of rearing adopted depends largely 
upon the system of farming. In upland districts, where plenty 
of grass is available, in non-dairying districts generally, where 
the grass is of good quality and winter keep can be grown 
cheaply, and in every district where high-class pedigree dairy 
stock are reared, milk is fed liberally to the calf. On milk- 
selling and cheese-making farms, however, strict economy must 
be exercised in the matter. Butter-making farms occupy an 
intermediate position between these two extremes, because, 
although whole milk cannot be used freely, a plentiful supply 
of skimme^ or separated milk, or butter-milk, is usually 
available for calfnrearing. 

The Bulletin deals with the various phases of calf rearing ; 
the eonstruotion and essential requirements of the calf house ; 
the care of the new-born cbH, suckling and hand-feeding; 
and the restricted and unrestricted use of whole milk. A 
dietai^r for the first six months of the calf’s life should prove 
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useful to rearers. Copies of the Bulletin may be obtained 
from the Ministry, price 6d. net, post free. 

* « * III « * 

According to returns made to the Ministry by the beet 
sugar factories operating in Great Britain, 
Production of the total quantity of home-grown beet 
Home-Grown sugar manufactured during November, 

Beet Sugar 1930, together with the quantity pro- 

duced during the corresponding month in 
1929, was : — cwt. 

November, 1930 . . . . . . 2,419,700 

November, 1929 . . . . . . 2,050,965 

The total quantities of sugar produced during the two 
manufacturing campaigns to the end of November were : — 

cwt. 

1930-31 4,728,880 

1929-30 3,519,478 

lie 3)c :)e * )|t j|c 

A DETERRENT to the export trade in British cattle to tropical 
and sub-tropical countrieR is that overseas buyers realize the 
risk of importing susceptible animals 

Immuniz ation of when they are likely to come in coiUact 
Cattle Before with diseases which are prevalent in the 
Export importing country. It is well known that 
very serious losses have occurred — par- 
ticularly from piroplasmosis and anaplasmosis — ^in British 
cattle imported by South African and South American countries. 

Immunization against piroplasmosis and anaplasmosis can 
now be carried out at the Veterinary Ijaboratory of the Ministry 
of Agriculture and Fisheries, New Haw, Weybridge, Surrey, 
and stockowners desirous of having cattle immunized before 
export should apply for particulars of immunization and cost 
to the Director, Veterinary Laboratory, as above. 

The following note has been communicated by the National 
Institute of Agricultural Botany, Cambridge : — ^At the turn of 
the year thoughts of the spring sowings 
Varieties of begin to occupy the farmer’s mind. It is 
Cereals for timely to insist on the importance of 

Spring Sowing choosing the right variety. The difference 
in resulte between two varieties may be 
as great as 20 per cent., yet it costs no more to grow good 
varieties than bad ones. Fanners woidd certainly often save 
money by leaving new varieties alone until it is known how 



1931.] 


Systbus oir Bjoby Fabmibg. 


953 


they have behaved in the trials carried out every year by 
agricultural institutes. The past setuson has again seen the 
introduction of new varieties, but the trials conducted at six 
centres by the National Institute of Agricultural Botany and 
the observation plots grown in co-operation with the Institute 
by many County Agricultural Organizers show that, though 
there are some varieties of promise at present under test, 
farmers in the Midlands and South of England cannot yet be 
safely recommended to grow other varieties than those of 
which brief particulars are given below. 

Spring Wheat . — This is not often a profitable crop. Of 
the available varieties the weak-strawed Apbh, Beabded is 
quickest to ripen, but Red Marvel and Al are the most 
generally useful. 

Spring Barley . — ^Pi..umage-Archeb on the most fertile soils, 
Spratt-Archee where fertility is low, or either in other 
ordinary circumstances should be the choice of the farmer 
who wants a good crop of malting barley. For very late sowing 
the early-ripening Victory is worth consideration. 

Spring Oats . — Victory is the most generally profitable 
variety and Golden Rain is as good when the crop is to be 
consumed on the farm. Abundance combines the highest 
quality with adaptability to a wide range of soils, but Thousand 
Dollar should be preferred where farming is high. Marvel- 
lous stands well even on very rich soil and, sown early, yields 
heavy though coarse-grained crops. 

Fanners who want further information about these or other 
varieties can obtain it either from their County Agricultural 
Organizer or from the National Institute of Agricultural 
Botany, Cambridge. 

ii> * « « * * 

The College of Estate Management has prmted for private 
circulation the first of a series of agricultural monographs. 

These monographs will be reports pre- 
Systems Oi sented by scholarship holders who have 

Dally Faiming been enabled to travel in this country and 
abroad by means of the travelling scholar- 
ship awarded by the College. The present volume deals with 
systems of dairy farming and is the report of Mr. W. E. Cole, 
who was the first scholar appointed by the College, and held the 
scholarship for two consecutive years. 

Mr. Cole presents an interesting and extensive survey of 
systems of dairy farming in many countries, which forms an 
important addition to ki^owlodge on this subject. During the 
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holding of the scholarahip, some 172 dairy farms were visited in 
Great Britain, accounts in respect of 108 of which were avail- 
able, and in 63 cases data from complete cost accounts were 
willingly disclosed. The districts covered included every 
English county except Cornwall (from lack of time), 21 Scottish 
counties and several in Wales. About twelve months of the 
period were spent in the British Isles, and the remaining twelve 
months in various other parts of Europe, includiiig Denmark, 
Sweden, Norway Belgium, Holland, France, Switzerland, Itely 
and Austria. 

This scholarship should prove a valuable supplement to 
existing scholarship schemes. It is awarded annually and 
is of the value of £300. Any inquiries in coimexion with 
this Report or the Scholarship should be addressed to the 
Secretary of the College, 35 Lincoln’s Inn Fields, London, 
W.C. 2. ‘ 

* * * * * Hi 

To the grower of potatoes, the purity of his crop is a matter 
of considerable importance. A badly mixed crop — a most 
unsatisfactory result in any case — ^may 
Seed Potato lead to financial loss and it is very 
Certifleation desirable, therefore, that precautions 
should be taken to ensure that potatoes 
obtained for planting are true to type. Under the Seeds Act 
and Regulations it is illegal to sell seed potatoes as being 
of any specific variety if they contain rogues to the 
extent of more than 3 per cent. An even higher standard of 
piirity is required by the Ministry’s inspection and certi- 
fication scheme under which the minimum standard of purity 
is 99*6 per cent. Growers would be well advised when placing 
orders for “ seed ” potatoes to stipulate that the tubers must 
be supplied from a stock which is the subject of one of these 
purity certificates. 

A register has just been issued giving particulars of the 
crops certified by the Ministry’s Inspectors during the past 
season. Copies of this register can be obtained from the 
Ministry at 10 Whitehall Place, London, S.W. 1, price Is. 

Growers are reminded that under the Wart Disease of 
Potatoes Order of 1923, the only potatoes that may be planted 
in land on which Wart Disease has occurred at any time 
are potatoes of approved immune varieties that have been 
inspected whilst growing and certified as tme to type and 
reasonably free from rogues, or potatoes of ap|ffoved immune 
varieties saved from crops grown on the land in ^e preriqnil 
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year. The Order further provides that on the sale of any 
potatoes for planting the seller must furnish the buyer with a 
written statement identifying the relative certificate (e.g., 
by quoting the certificate number). In the case of potatoes 
of approved immune varieties, the certificate number to be 
quoted is that given in the register referred to above, but in 
the case of other varieties the number to be quoted is that 
of the relative “ Clean Land ” certificate issued to the grower 
concerned, and not that of the purity certificate quoted in the 
register. Growers who desire to sell potatoes of the 1930 
crop for planting should now apply to the Ministry for a 
“ Clean Land ” certificate in respect of their premises, if they 
have not already done so. 


The following note has been communicated by Dr. Thomas 
Milbum, Principal of the Midland Agricultural College, Sutton 
Bonington, Loughborough : — 

Fazm Drainage Many farmers now keep milk records 
Beorads and many poultry keepers record egg 
production by means of trap nests, but the 
importance of keeping proper records of the drains on a farm 
has not yet received the recognition that it deserves. Estate 
agents frequently omit to provide a plan setting out all the 
drains in detail. The landlord may supply the pipes to his tenant, 
who will lay a length as occasion demands, neither owner nor 
occupier keeping a proper record of their position on the farm. 
Such drains are often laid alongside or across existing pipes, the 
result being a tantalizing network runmng in all directions. 
Having no better guide than the memory of an old labourer or 
local resident, each newcomer makes “ confusion worse con- 
founded,” while time and money are wasted in searching for 
unrecorded drains. Of late years the necessity for recording 
drains has assumed increased importance owing to the break-up 
of estates. 

The process of tracing an unrecorded drain from a ditch by 
means of trial holes dug at intervals is tedious and involves 
considerable labour, especially as the old drains seldom run 
straight and many outlets ^ve disappeared owing to the 
neglect of water courses. When several fields are merged into 
one, a dram may be laid at the bottom of a winding ditch 
before the latter is filled. It frequently happens that the drains 
entering such a ditch are not properly connected with the new 
drain, and to trace their courses may be no easy matter. The 




Eookomioal FiEnmNo of Stock. [Jan., 

cost of new pipes is high, and if an old drain can be made 
effectire so much the better. In the absence of a detailed survey, 
a sketch map showing the direction of drains, indicating 
junctions and outlets, and giving distances from some well- 
defined object, will serve a useful purpose and effect con- 
siderable saving in time, labour and expense. 

****** 

Thb importance of good and early grazing — obtained by the 
proper use of artificial fertilizers on suitable fields — ^has b^n 
emphasized in recent years by the findings 
Wftfwinmienl of scientists that young grass is of nearly 
Feeding of as high a feeding value as linseed cake. 

Stock The mowing of yomig grass, when cattle 

or sheep are not available to eat it, and 
its storage in blocks as “ grass cake,” has been attempted, 
but this does not seem to be, as yet, an economic reality. 

Leafy herbage, however, mown early — or grazed first, 
then cut late and turned into hay — makes a good substitute 
for young grass or grass cake. Such hay may not contain so 
much protein per cent, as very young grass, but, as there is 
more of it, the hay, per acre, will contain a great deal more 
protein. Fed to stock with roots or kale, it will provide' for a 
fair milk yield. 

It is probably unwise to allow unlimited hay of ordinary 
quality to be fed to the heavier milking cows. It is, indeed, 
possible that the diminished milk yields known at this season 
may be due, in part, to cows being allowed to gorge themselves 
with hay, particularly of the poor qualities that farmers are 
accustomed to utilize first. Good hay, however, in moderation, 
with roots or kale, will produce a reasonable }rield ; and the 
question for the farmer is whether to maintain his quantity 
of milk by the intensive feeding of fewer cows, or to get it 
from a larger number fed less liberally. 

There is no likelihood of a general shortage of milk this 
winter — ^it is rather the other way ; and mitil the milk in- 
dustry becomes more fully organized in the interests of farmers 
it seems unwise to produce a surplus to ordinary requirements. 
What can be done by way of organization in cheesemaking 
and marketing is indicated in the recently-issued Report of 
the Ministry on the Marketing of Cheese — a book which 
every dairy farmer should possess ; and he can obtain it 
for the triflmg expenditure of 9d., on receipt of wMoh a copy 
will be sent by H.M. Stationery Office, Adastral House, 
Kingsway, London, W.C. 2. 
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ECONOMIC ASPECTS OF PIG RECORDING 

A. W. Menzies KrrcHm, M.A., B.Sc.(Agric.), 

School of Agriculture, Cambridge. 

A1.THOUGH recent research in animal nutrition has removed 
many of the problems of pig-keeping, there still remains a 
wide field for investigation. During the past few years much 
attention has been paid to swine dietetics ; the suitability of 
different feeds — ^protein and carbohydrate — ^has been examined 
and catalogued ; an extensive literature has grown up around 
vitamins and minerals ; while the subject has been approached 
from the fundamental side in the laboratory and from the 
practical side in large-scale feeding experiments at research 
stations and agricultural institutes. The results of these 
experiments have placed at the disposal of the farmer a mass 
of valuable data, the intelligent application of which can 
greatly reduce his feeding costs. Unfortunately, the problem 
does not end when the nutritional aspect is solved, and the 
importance of factors other than feeding, viz., small details of 
management, the personal touch in a good pigman, alternative 
types of housing, marketing, the breed and strain of the 
animals used, are becoming generally recognized. The full 
benefit of the improvement in feeding, therefore, can only be 
obtained when herd idiosyncrasies due to the above factors 
have been corrected. For this reason the scope of the problem 
tends to turn to breeding and management, but the general 
aim remains the same — ^to make pig-breeding pay. In any 
industry increased profit may be obtained : — 

(1) By an increase in selling price when the cost of production 
remains the same ; 

(2) By a decrease in the cost of production when the selling price 
is constant ; or 

(3) By a combination of both these factors. 

In a period of high prices the inefficient farmer may conduct 
business at a profit, but in the present depressed state of 
agriculture the margin of profit can be most readily increased 
by considered reductions in the costs of production. At this 
point, therefore, it becomes necessary to set up machinery 
capable of reviewing the industry as a whole, and of ascertaining 
the effect of the several factors in production on the cost of 
the commodity produced. This can be conveniently carried 
out by a system of survey. 

As trap-nesting and milk recording evaluate the efficiency 
of the hen and the cow, so pig recording helps the farmer to 
assess (1) his efficiency as a producer of pig meat, and (2) the 
efficiency of his sow ; this places him in a position to remove 
the unprofitable units from his herd and to select breeding 




9S8 


Eookomio Aspbots ojt Pta Bboobdino. [Jan., 


stock from strains that hare proved prolific and efficient 
converters of food into flesh. 

The various types of pig recording employed in England 
and elsewhere have been described in detail in the November, 
1920, issue of this Joubnai, and in the three Reports of the 
East Anglian Pig Recording Scheme* already published. 
The objects of the scheme are summarized as follows : — 

( 1 ) To measure and compare the economic capacity of the individual 
BOWS and boars in a farmer's herd. 

(2) To help the farmer to locate where and how his herd and his 
management are succeeding or failing in pig production. 

(3) To enable the farmer to compare the average yearly results of 
his own herd with previous years, or with the results of other 
herds for the same or previous years. 

(4) To supply a rational basis for the sale of breeding stock and for 
utility classes at livestock shows in the same way as milk 
record are employed in the sale and judging of dairy cattle. 

(5) To collect reliable data on a large scale suitable for detailed 
and scientific analysis by trained investigators. From these 
results smtable stcmdar^ of production could be compiled 
and light could be thrown on many problems that cannot be 
ecusily or economically investigated by ordinary experimental 
methods. Such record would also form a basis for comparing 
the efficiency of the British producer with that of his chief 
competitors. 

Pig Beoordmg in East Anglia. — ^Pig recording in England 
originated in East Anglia in 1927, the object being to determine 
a scheme of recording suited to English conditions. The first 
18 months were spent getting together a body of interested 
farmers and in perfecting details of administration. At the 
outset it was hoped that all pigs of which the pre-weaning 
records were obtained would be disposed of through one or 
other of the bacon factories acting as slaughter centres, but it 
was found that members were imwilling to agree to any specific 
method or place of marketing, and certain adjustments had 
to be made to allow economic freedom of disposal. Live 
weights on the farm, dead weights returned from the pork 
butcher and weights on railing are now accepted in place of 
weights taken at the factory ; factory weighings, however, 
are still considered ideal. 

The present scheme, based on two years’ experience, was 
introduced in October, 1929. The method of operation is 
briefly outlined below : — 

(1) Each member is provided with a diaiy in which he is required 
to enter : — 

(a) The date of farrowing ; the number of p%lings bom ; the 
breed of sow and boar used ; and deWls of mibsequent 
deaths, of all farrows in the hei^. 

^Copies of each of the fhree reports can be obtained on i^lioation to 
the Organiser, D^artment of Agnculture, University of Cambrid^, 
price Is. 2d. per copy, post free. 
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(6) All Bales of recorded animals with, where poBsible, live 
weight at disposal, except in the case of factory disposals 
where live weight is taken at the factory ; all deaths due 
to accident or ^sease ; and particulars as to alterations in 
feeding and practice. 

Members who also take part in the feed consumption sub- 
scheme enter all details as to the type and quantities of the various 
pig meals consumed on the farm and weights of all pigs leaving 
the farm — whether recorded or not. 

(2) A recorder visits the farm at maximum fortnightly and 
minimum monthly intervals when he — 

(а) extracts relevant information from the diary ; 

(б) weighs and earmarks with a distinctive earmark all young 
pigs on the farm within the age range of three to seven 
weeks ; 

(c) earmarks younger litters if they are likely to be mixed before 
his next visit ; and 

(d) notes before leaving the farm the date on which the next 
visit will be made. 

(3) When a litter is completely disposed of, or alternatively when 
the pigs are 15 months of age, a final litter record is issued to 
the farmer. This record gives a detailed account of the pre- 
and post-weaning performance of the litter in question. 

During the year ending March, 1930, 217 final litter records 
were issued for litters completely disposed of or otherwise 
accounted for. The averaged results of complete litters 
passing through the factory are given in the left-hand 
column below. Pig-recording standards are set down for 


reference in the right-hand column : — Recording 

etaivdarde 

Number of pigs born alive . . 9-9 10 

Number of pigs at six weeks . . 8-4 8 

Average weight at six weeks . . 19*1 lb. 21 lb. 

Total litter weight at six weeks . . 160*8 lb. 168 lb. 

Average weight of pigs at slaughter 208*8 lb. 200 lb. 

Average dead weight of pigs .. 161*4 lb. 1501b. 

Average curing weight of pigs . . 131*2 lb. 120 lb. 

Number of pigs recorded at 

slaughter. . , . . . . . 6*7 — 

Average loss from live weight /dead 


weight ,. .. .. .. 22*7 per cent. 25 per cent. 

Average loss from dead weight/ 

curing weight .. .. .. 18*7 per cent. 20 per cent. 

Average age in days at slaughter 255*0 — 

Average age in days at whi^ pigs 
should have reached above 
weight . • . . • . • • 201*1 194 

Average number of days wasted. . 53*9 — 

Average extra cost of production 

for pigs at S^d. per day . . •. ISs. 9d. — 

Good quality bacon carcasses • « 38*6 per cent. 

Differences in Herd irj/ic»ency.--Effioiency in pig production 
is lai^ly controlled by : — 

(1) The nombw of pigs bom and marketed per litter ; and 
(S) The of feed consumption per lb. live weight gain, 
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(1) is a simple numerical estimation ; and, as rate of growth 
is closely connected with economy of feed conversion, (2) can 
be conveniently estimated by comparing the time required to 
reach a given weight with the standard age for that weight. 
These two factors are used as a basis for comparing results. 

During the past year it was found that the highest average 
number of pigs bom alive in any litter was 13-5, while the 
low'cst was 8-1. At six weeks, the first herd returned a litter 
average of 11*3 and the second 6*5 pigs. “ As upkeep of the 
sow during the period of gestation and suckling has to be 
distributed between the pigs reared, this difference of nearly 
5 pigs per litter is extremely significant. From data obtained 
at the Rowett Research Institute, Aberdeen, it has been 
calculated that the cost of weaning a litter of pigs is in the 
neighbourhood of £10. If this figure is correct then the differ- 
ence in initial cost between litters of 10 and 5 pigs is roughly £1 
per pig, or, in other words, the pig from a litter of 10 starts 
life with a credit of £1.” (Third Report.) 

On the same basis the difference in initial weaning cost 
per pig between the best and worst herd was 13s. As regards 
feeding, the worst herd required 112 days above the standard 
number to reach bacon weight, and, as it may be asstlmed 
that rate of growth is closely correlated with economy of 
feed conversion, it can be estimated that this difference in 
the cost of production was in the neighbourhood of 32s. 8d. 
per bacon pig. “It has been shown that for purposes of 
maintenance and movement, pigs of 100, 160 and 200 lb. live 
weight require 2-9, 3*3 and 3*6 lb. of meal per day. If the 
average figure required for maintenance during this period 
is taken at 3*2 lb. and the average cost of meal at l|d. per lb., 
it may be assumed that every day spent on the farm above 
the standard number costs the farmer 3jd.” (Third Report.) 

Management , — The percentage of pigs bom that are alive 
at six weeks gives an excellent indication of the management 
in any herd. In the best herd, 94*2 per cent, of the pigs bom 
were alive at six weeks old, while in the worst herd only 
62*7 per cent, remained. Pre-weaning mortality could often 
be avoided by a little forethought on the part of the farmer. 
When long straw is used as litter, young pigs are frequently 
overlaid. This involves unnecessary loss, and in certain herds 
the mortality percentage has been reduced by the use of 
chopped straw. Scour, overcrowding, lack of minerals, over-fed 
sows, uncomfortable housing, damp, draughts and unsym- 
pathetic pigmen are further causes of deaths, while for no 
apparent reason it is impossible to rear pigs suooessfully in 
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certain types of model ’’ piggeries. Lack of success in 
feeding was for the most part due to overcrowding, ill-balanced 
rations deficient in protein and minerals, the substitution of 
good home-grown feeds by cheap feeds of doubtM value, 
uncomfortable quarters, and worms. 

Where pigs are running in yards, it is diflBcult, under the 
survey method, to assess the importance of the last-named 
factor, but it is interesting to note the following passage 
contained in the First Report of the Edinburgh Testing 
Station : — 

Worm infection is much more prevalent and caused 
much greater loss than is generally believed to bo the case. 
We are of opinion that official steps should be taken to inform 
pig breeders and feeders how to keep their herds free of 
worms.” This agrees with the general opinion in East Anglia. 

Quality , — Of the carcasses examined during the year, 38*6 per 
cent, were graded as suitable for the production of first quality 
bacon. The average age of Prime ” carcasses was 265 days, 
or 12 and 20 days older than carcasses placed in the ‘‘Medium” 
and ‘‘ Stout ” grades. In the herd returning the lowest 
economy of gain, 76 j)er cent, of the carcasses were graded 
as “ Prime.” These results seem to confirm the opinion 
previously held that the w^orst quality pigs mature earliest. 
Th(» lowest number of “ Prime ” carcasses in any herd 
was 5 per cent. Over 50 per cent, of the carcasses between 

7 and 8 score w^ere placed in the first grade. In carcasses of 

8 to 9 score the percentage had fallen to 30. This result 
emphasizes the value of a weighing machine on the farm and 
it is certain that the labour entailed in monthly weighings 
of store and fattening stock would be more than repaid 
by the extra 6d. per score received at the bacon factory 
for pigs within the 7 to 9 score range. The uncertainty of the 
estimated weights on the farm is w^ell illustrated by two litters 
(15 pigs) recently sent to the factory as baconers (approxi- 
mately 2001b.) which returned an average live w^eight of 
249 lb. at the factory and were totally unsuited for the 
Wiltshire trade. 

The Imperial Economic Committee, in the Report on “ Pig 
Products,” stress the necessity for the production of a uniform 
pig and for the co-operation of the farmer and curer to that 
end. Although the question of payment for quality is extremely 
controversial it is submitted that the uniformity desired could 
be obtained more quickly if the present flat rate method of 
payment were replaced by a system extending a bonus for 
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first quality pigs. Payment on the present basis offers no 
stimulus to the farmer who produces prime pigs, and may 
often act in the opposite direction, as cases have been met 
where a heavy-shouldered boar was used with the idea of 
producing heavy rapid-growing pigs of good constitution. 

Breeding . — ^Large White Boars and Large Black Sows were 
the most popular sires and dams. Sows’ pigs were slightly 
larger and heavier than those of gilts, but gilts appeared to 
be the better mothers, probably owing to the fact that with 
increasing age and weight the sow was more likely to crush 
the young pigs- Sows can be bred successfully up to eight or 
nine litters. A greater variation in live weight at six weeks 
old occurred in litters of cross breds than in those of pure 
breds. liittle difference was evident in the litter average 
throughout the year, but pre-weaning mortality was highest 
during the winter months. When rib counts were taken at 
the factory, it was shown that the number of rib pairs was 
positively correlated with length of side. 

Feei Consumption Scheme . — It has been shown that 
feeding stuffs represent 80 to 90 per cent, of the total pig- 
keeping costs, the remaining percentage accounting fpr rent, 
labour and incidentals. Further, as rent and labour varies 
but slightly between districts, this balance of 10 to 20 per cent, 
is fairly constant. Differences in costs of production are 
therefore lai^ely accounted for by the efficiency of feeding, 
i.e., by the amount of meal required to produce 1 lb. of pork, 
live or dead weight. Any measure by which feed consumed 
can be translated into pork produced gives an excellent idea 
of the value of the management in a particular herd. The 
general aim of the feed consumption scheme is therefore to 
measure the weight of pork produced by a given quantity of 
meal in one year. The scheme operates as follows : — 

(a) AH Buokling, weaning and fattening stock in the herd are 
weighed at the beginning and end of the year undw review ; 

(b) A record is kept of all quantities of mixed meal consumed 
during the year ; 

(e) Weights are obtained of aU purchases and disposals during the 
year; 

(d) It is then possible to calculate the weight of pork inoduoed 
during the year and to offset it against meal consumed. 

By the above method the breeding stock is treated as the 
machinery of production, and their share of the feed is charged 
against the pigs marketed. During the past yeair, records of 
feed consumption have been completed in two ^rds; the 
main points of the investigation are given below ; — 
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(1) Lb. of meal per lb. saleable live pig meat produced 4*62 lb. 

£ s. d. 

(2) Net avera^ cost of mixed meal (per ton).. 11 0 10 

(8) Average price per score dead weight received per 

pigma^eted 0 18 4 

(4) Average price per pig marketed 7 9 5 

(5) Average cost of food consumed per pig .. .. 4 14 5 

(6) Average cash returned per pig over food con- 

sumed . . . . . . . . . . 2 15 0 

As feed-consumption records were kept for the above 
herd during 1928-29 it is possible to compare the present 
figures with those of the previous year. The main feature of 
the comparison is the increase from 3*97 to 4-62 lb. in the meal 
required to produce 1 lb. live weight per pig, an increase of 
•66 lb. per lb, gain. On a 204 lb. pig — ^the average live 
weight at the factory of all pigs marketed from this herd — 
this represents an additional consumption during life of 1 cwt. 
20 lb. of meal per pig, or a cash difference (calculated from the 
average price of the meal) of 12s. ll|d. During the year under 
review a decrease in the price of pig feeds reduced the average 
meal cost for the year by Is. 6d. per cwt., and any advantage 
that might have been derived from this reduction was negatived 
by the extra amount of meal required in feeding. It is therefore 
evident that the increase of 298. during the present year in 
the net return per pig is due to an advance of 3s. 7d. in the 
average price per score obtained at the factory.’’ (Third 
Report.) 

In the second herd, no breeding stock was kept. The pigs 
were bought in as weaners at £l ISs. 8d. ; 3*9 lb. of meal 
were required to produce 1 lb. live weight of pork ; and the 
average return per pig, after deducting the cost of meal and 
pig, was £l 11s. 2d. 

Utility Pig Classes. — ^The application of recorded information 
to utility classes at livestock shows is a natural growth in the 
development of pig recording. At the London Dairy Show 
(1930) an attempt was therefore made to demonstrate the 
practical value of a class for recorded bacon pigs. The objects 
of the class may be briefly summarized as follows : — 

(1) To provide a class for bacon pigs in which the requirements of 
farmer and curer are equally represented ; 

(2) To lay down definite standai^ of performance to facilitate 
comparison of results from year to year ; 

(3) To ensure that the class should be a litter test and that the 
litter should be adequately represented ; 

(4) To credit the sow with the performance of the litter — for 
advanced registration. 

Moreover^ to meet the further objection to present-day 
conditions, viz., that the difference in the value of prizes 
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awarded is often excessive in view of the narrow margin of 
points separating the exhibits, a new method of assessment 
was introduced in which equal money awards were given to 
all exhibits reaching certain standards of production. The 
arrangement of the class was as follows : — 

Six pigs from the litter of a recorded sow formed an exhibit. 
These pigs were recorded by an official of the East Anglian 
Pig Recording Scheme in the ordinary way. After weaning 
they were fattened on the farm and on September 18 were 
sent to Messrs. Harris’s Bacon Factory, Ipswich, where they 
were weighed and slaughtered, various carcass measurements 
being obtained. The carcasses were subsequently cured as 
Wiltshire bacon, and four sides — one hog and one gilt — were 
sent for exhibition at the London Dairy Show. Awards, 
however, were made on the performance of the six pigs sent 
to Ipswich. These were assessed : — 

(1) As to pre-weaning results number weaned, average 

weight at six weeks and litter variation) ; 

(2) Bate of growth ; 

(3) Quality. 

Standards of performance based on records obtained during 
the past three years were laid down, and, after certain allowances 
had been made, the exhibits were graded as ‘‘ Superior,” 
“ Standard ” or ** Inferior ” as they agreed with these standards. 
First and Second Class awards were then given to all exhibits 
of Superior ” and “ Standard ” performances respectively. 

Seven groups of six pigs were entered for competition, and 
three were assessed as “ Superior,” one as “ Standard ” and 
three as “ Inferior.” The “ Inferior ” exhibits were lacking 
in quality and were faulted on account of deficient length 
and too thick back fat, although it may be noted that one 
of these exhibits returned the best growth result for any 
group. The number of pigs weaned varied from 8 in the 
worst litter to 12 in the best. On the previous assumption 
that the cost of weaning a litter of pigs is in the neighbourhood 
of £10 this represents a difference of 8s. 4d. per pig in weaning 
cost. The highest average weight at six weeks old was 27f lb., 
the lowest 19^ lb. The index used to measure the growth 
rate varied from 99 to 109 or, in other words, the litter with 
the highest index reached bacon weight 20 days ahead of the 
other, while the farmer saved 5s. lOd. per pig in cost of feed. 

The above class is an attempt to bring together the interests 
of producer and manufacturer in a workable plan of assess- 
ment capable of application to pig classes throughout the 
country. It further attempts to emphasize that the 
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prosperity of the pig-keeper and bacon curer in this country 
are inter-dependent. Neither is a philanthropist, and each 
must receive a reasonable profit on the capital invested in his 
enterprise. Although the farmer is mainly concerned in 
marketing his pigs at a profit, he must realize that the success 
of his industry will be measured by the extent to which he 
supplies the curer with animals of suitable quality and type. 
On the other hand, although mainly interested in type and 
quality, the curer must consider that his prosperity is linked 
up with the prosperity of the farmer, and that unprofitable 
conditions in pig-keeping must react adversely on the bacon- 
curing industry. 

Future Development. — ^The wide variation of results in the 
sample of herds recorded during the past three years clearly 
indicates the necessity and scope for pig recording in England. 
Further, the growth of the scheme from 23 to 70 members 
during the last six months of 1929 is a testimony to the 
growing popularity of the movement. 

Recordiixg forms an intimate link between the research 
worker and the practical farmer. In his periodic visits to the 
farm the recorder has an excellent opportunity of observing 
faults in practice that might otherwise pass unnoticed. It is 
not suflicient, however, that he should be able to point these 
out to the farmer ; he must be in a position to advise him 
how to cope with his problems as they arise. It is therefore 
essential that any system of recording should be linked up 
with a strong advisory service capable of dealing with prob- 
lems of management, feeding and disease. 

Further, the establishment of testing stations at suitable 
intervals, w^orking in co-operation with the survey system and 
to which sample groups of typical litters from recorded herds 
could be sent in order that differences due to the farmer’s 
feeding and management could be eliminated, and a measure 
obtained of differences in breed and strain, would provide the 
farmer with a pig-recording and intelligence service capable 
of raising the general level of production, would reduce 
costs and place his industry on a more equal footing with 
those of his Continental competitors. 
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ANIMAL HEAT 

By Professor Sir J. Abthub Thomsok, H.A., LL.D., 
EmerUus Profesaor of Naiural History in the University of 

Aberdeen. 

Evbbyokb knows the pleasant warmth of a cow’s neck — 
one of the best examples of animal heat. What a contrast 
when we take away our hand and pick up a frog, so cold and 
clammy. On a frosty morning we see the hot water-vapour 
from oxu* lungs condensing into a little cloud in the cold air. 
Our fingers may become so numb that we are glad to put our 
hands in our pockets so as to be nearer the warmth of our 
body. We are familiar with the value of non-conducting 
woollen clothing in lessenii^ our loss of heat, and in making 
it possible to have a sort of perpetual summer between our 
own skin and that of the animal from whose pelt we more or 
less have borrowed. 

Some may have noticed the steam rising from a slaughtered 
sheep, or from a skinned rabbit, or even from a tom grouse 
left by the startled eagle — ^the warmed water-vapour passing 
into the cool air is condensed and becomes visible. Similarly 
from the sweating, over-driven horse warmed water-vapour 
steals ofi into the summer air, and this evaporation auto- 
matically cools the skin. On the hot day we see the panting 
dog with its long tongue lolling out. It is not sweating by its 
tongue, as some people think ; it is allowing the salivary juice 
to evaporate, and this change from fluid to vaporous form 
uses up heat, the result being that the surface of the tongue is 
cooled, reducing the temperature of the adjacent blood, and 
reacting a Uttle on the general circulation. These instances 
must serve to illustrate what is meant by animal heat, or the 
warmth produced by the living body. WhcU is its origin ? 

Prodnctkm of Animal Heat. — ^It is a little difficult for us 
to realize that “ animal heat ” was an enigma until the work 
of Lavoisier, who was guillotmed by the revolutionaries 
in 1794. Lavoisier was the first to dhsoem clearly tJmt the 
heat given ofi by living creatures is the result of the union of 
oxygen with combustible material, just as in a burning fire. 
He placed the panting mouse beside the burning candle, and 
demonstrated that both are undergoing oxidation, each in its 
own way. Henceforth the “ burning bush ” of old became 
with a new meaning a symbol of the living ordure, which 
is always burning and yet is not consumed — ^till the fire is 
evcmtualfy put out. 
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The fouadation-faot is that heat is produced by oxidations 
that go <m in the ordinary chemical routine of the body. It 
is produced in all breaking-down or katabolic changes, but by 
far the most of it is produced by the muscles, especially when 
they are contracting. We have only to think for a moment 
to feel sure that heat is produced even whmi the muscles are at 
rest. For during sleep, most of the muscles, except those con- 
cerned in the beating of the heart and the breathing move- 
ments, are having a rest, and yet they are producing much 
heat. If it were not so, we should soon waken with cold, even 
with the best of blankets. The heat-producing (or thermo- 
genic) function of the muscles continues even when they are in 
a state of relative rest. One must not forget that some other 
organs add to the heat which the muscles produce, and the 
best illustration is the liver. One has only to dissect or open 
a rabbit, soon after it has been killed, to feel the warmth 
of the liver, and one may also be able to demonstrate that 
heat is produced by the digestion of the food in the stomach 
and small intestine. 

Ccmtractioii of Muscle. — ^To avoid learning what would 
have to be unlearned in the course of deeper study, it should 
be noted here that the oxidations that go on in the body are 
not exactty comparable with those that go on in a burning 
fire. Thus, it is evident that the oxidations in the body go on 
at a much lower temperature than the true combustions of a 
fire or furnace. Again, while it is very useful to compare the 
food of the body to the fuel of the engine, since both form, 
along with the air, the original source of all the energy, the 
energy expended by a contracting muscle when it does work 
is not directly derived from the oxidation of food or fuel. The 
muscle is not an internal combustion-engine, as was formerly 
supposed. As Sir William Bayliss put it : “ The muscular 
system is analogous to a gas-engine used to compress air into 
a reservoir, from which it is taken to drive, by its pressure, 
various machines and tools.” In the first chapter of muscle- 
oontraction, when the living threads of flesh-substance become 
shorter and broader, and thus do work, there is no using up 
of oxygen and no formation of carbon dioxide. So this is not 
combustion. But there is a liberation of IsMJtic acid from 
the muscle fibre, and this brings about physical changes, e.g., 
in the surface-tension, that result in contracting. It is as if 
the lactic acid pulled the trigger of a shortening spring in the 
muade^filne ; but if the muscle is to return to the normal 
relaxation, t4e lactic acid must be removed. About a fifth of 

3b2 
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it seems to be oxidised, bemg converted into carbon dioxide 
and water ; and the energy furnished by the changes is 
suflficicnt to reconvert the rest of the lactic acid into its chemical 
precursor — a phosphate of sugar which is abundantly present 
in the muscle. Part of the energy takes the form of heat ; the 
rest is changed into the potential chemical energy of the 
sugar. As the sugar or the animal starch (glycogen), which 
precedes it in the muscle, is derived from the digested food, 
one may say that the energy expended when the horse draws 
the plough comes from the corn and hay. As the carbon- 
compounds of the com and hay were built up in the plant’s 
photosynthesis by utilizing the radiant energy of the orange- 
red-yellow rays of the sunlight, we may say that the animal 
heat of the horse is transformed sunshine. If we go one stop 
further, the sunshine is ultimately due to the disintegration 
of atoms, or to the destructive collisions of electrons and 
protons, in the sun’s colossal furnace. So that is the fountain 
and origin of all the animal heat ! 

Calories. — So far then it is clear that the heat of the body 
is directly or indirectly due to the oxidation of the food, and 
the amount of heat the food can produce when oxidized in the 
body is theoretically the same as it produces if burnt iri the air. 
The amount of heat is measured in terms of Calories, a “ great 
Calorie,” as it is called, being the amount of heat required to 
raise the temperature of a litre (rather less than a quart) of 
water by one degree Centigrade. As Professor V. H. Mottram 
puts it : it requires 100 great Calories to heat a litre of icc-cold 
water to the boiling point, and we can get considerably more 
heat by eating five ounces of lean meat. 

Very important for those who feed stock, OvS well as for those 
who would dine wisely, is the question of the heat-yielding 
values of the different kinds of food, but we cannot do more 
than illustrate the point. There are three main kinds of food : — ' 

(а) the jyroteina, such as the gluten of wheat, the casein of 
milli, the vitellin of yolk of egg, and other albuminoid 
substances such as those composing about one ounce in 
five ounces of lean meat ; 

(б) the carbohydrates y such as starch and sugar ; and 

(c) the fats. 

Now a gramme (28*4 to an ounce) of typical protein yields 
4*1 great Calories in the body, but all proteins have not the 
same heat-producing value ; a gramme of carbohydrate 
yields about the same ; a gramme of fat more than twice as 
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much — 9*3 great Calories. It should be uoted that the living 
body does not manage to oxidize its protein food as thoroughly 
as it oxidizes the carbohydrates and fats, so that, as far as 
heat-production is concerned, proteinaceous food is less profit- 
able than the others. Nevertheless it is from the proteins only 
that the wear and tear of the living tissues is made good. 

Loss of Heat. — As we have said, heat is produced by the 
breaking-down (or katabolic) chemical changes that go on 
incessantly in the body, but the great producers of heat are 
the muscles and the glands, especially the big liver. The 
muscles of the heart, which never stop contracting, except 
for momentary rests between beats, must produce a lot of heat 
in a day. Where does all the heat go to, if only about a quarter 
of it is used in doing work ? The answer is that most of it is 
lost from the skin by radiation or by evaporation, or by other 
forms of heat-loss ; but a considerable amount is lost in 
respiration from the internal surface of the lungs, and everyone 
is familiar with the “ hot breath of a big animal. Everyone 
must also have noticed on a country road on a cold day that 
heat is lost from the horse’s dung and urine, but this loss is 
small compared with that from the skin and the lungs. 

The living body is often compared to an engine, and though 
the comparison soon breaks down—since the animal is a self- 
stoking, self -regulating, self-repairing, self-multiplying, self- 
guiding, and often self-conscious engine — ^there is this useful- 
ness in it, that both engine and animal are arrangements for 
transforming matter and energy from one form to another 
and getting work done. But all higher animals arc far ahead 
of, say, railway locomotives in their efficiency, that is to say, 
in the amount of work that they can do for a given supply of 
chemical energy in the form of fuel or of food as the case 
nmy be. 

Of the heat produced by burning its fuel an ordinary railway 
engine only turns about 10 per cent, into work, the rest being 
wasted ; but a higher animal utilizes 20-25 per cent, of the 
heat theoretically available from its food. It excels the engine, 
though it is none the less very wasteful. How does it lose so 
mwh heat ? 

Tempmtore ol Various Animals— The temperature of a 
healthy man is normally between 36*5® and 37*5® Centigrade ; 
in fever there is a notable rise, which may be fatal. We may say 
that we feel cold or feel warm, but a thermometer in our mouth 
shows little change ; and it is plainly necessary to distinguish 
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our wmttwM of bdug oold or being warm from the aetuai 
temperature which remains practically (xmstant. It is in- 
teresting, however, to notice that ^e body-temperature falls 
in starvation, and sinks to below 30** at the approach of certain 
kinds of death. In our ordinary routine the minimum is at 
about 3 a.m. when the functions of the body are most quieted 
down. The maximum, on the other hand, is between four and 
five in the afternoon. This body- or blood-temperature that we 
are speakii^ about is the balance that an organism arrives at 
between the amount of heat produced and the amount lost. 
In birds and mammals it is so nearly constant for each par- 
ticular species that a deviation from it points to something 
wrong. Hence the doctor or the veterinarian never omits to 
take the temperature of his patient. 

Many birds have a temperature of 42° Centigrade, which 
would soon kill a man, and this hot-bloodedness is to be con- 
nected with several facts. (1) As everyone knows, birds are 
very active creatures with a highly-developed muscular 
system, the pigeon’s muscles of fiight sometimes weighing half 
of the whole body. (2) Birds have a very intense metabolism 
or chemical routine in the body ; that is to say, there are 
very numerous chemical reactions going on per minute, far 
more than in a snake or a frog. (3) Birds have a very perfect 
non-conducting robe over their body, which checks the loss of 
heat, the plumage of birds excelling the pelage of mammals, 
fine as that often is. (4) As we shall notice later on, birds are 
not only hot-blooded, they are very perfectly warm-blooded — 
adjusting production of heat to loss with great constancy. 

Among mammals, bats have the highest temperature, as we 
might expect in creatures with the power of flight. The lowest 
temperatures are found in the two egg-laying mammals, in 
several ways reptilian, namely, the Duckmole and the Spiny 
Anteater, which vary from 26°-28° C., and change very readily. 
Most mainmals, however, have temperatures not very different 
from our own, thus the following figures are given by Halli- 
burton : horse and ox, 37*6°-38° ; dog and oat, 38*5“-39®; 
sheep and rabbit, 38°-39‘5° C. 

Wami>Blooded and Cold-Blooded. — People often object to 
technical names, and with some reason ; yet we have only 
to look around to see that popular names are sometimes mis- 
leading, and there is a good example in these two terms — 
“ warm-blooded ” and “ cold-blooded.” They ^o not quite 
express what they really mean. The only ” warm-blooded ” 
living beings are birds and mammals ; but no one can suppose 
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thttli A snalce or lizard basking on the desert tinder a tropical 
sun has a low temperature. Fishes are mostly very cold, and 
all are cold-blooded, yet the big tunny common in the Mediter- 
ranean has a very distinct temperature. No backboneless 
animals show any sign of being warm-blooded, yet the interior 
of a White Ants’ nest may have a temperature 26° Fahr. 
hi^er than that of the outside world. These very muscular 
insects produce much heat ; the substantial non-conducting 
clay walls conserve this, and the loss is sometimes lessened by 
the presence of hundreds of thin-walled empty cells in the 
interior of the termitary. This helps us to understand why 
the six-foot-long Monitor lizard should have discovered that 
the earthen nest of one of the commonest South African 
White Ants or Termites is a very suitable cradle for its big 
eggs, which it deposits in the very heart of the remarkable 
edifice. The air is moist and there is central heating — ^both 
very advantageous for the development of the embryo lizards 
inside the eggs. Even in the bee-hive and the wasps’ nest there 
is a demonstrable warmth, due to the insects themselves, 
apart from the heat of the sun. Our point is simply that a 
cold-blooded animal may be warm, while a warm-blooded 
mammal sometimes has a tempcratm% considerably below 
ours or below the cow’s. 

The fact is that cold-blooded animals are those whose 
body-temperature (measured by a thermometer placed in the 
mouth, or the armpit, or some such place) is changeable, 
tending to approximate to that of the surrounding world ; 
whereas warm-blooded animals have an almost constant 
temperature, day and night, year in and year out. Hence the 
use of the tecWcal terms — poikilothermal for cold-blooded 
{poikilo, changeable ; thermal, warmth) ; and atenoth&rmal 
for warm-blooded (steno, constant ; thermal, warmth). For 
warm-blooded, some say homoiofhermal {homoio, uniform ; 
thermal, warmth). 

When a mammal is losing much heat on a frosty day, the 
blood becomes a little colder and as it flows through a part of 
tile brain (the heat-regulating centre) the lowered temperature 
affects the nerve-cells. Whereupon, in accordance with their 
pre-dispoBed susceptibilities and linkages, they send messages 
to the muscles commanding them to produce more heat, as 
they forthwith proceed to do. Other messages pass to the 
blood-vessels of the skin conunanding. them to contract — as 
when we become pale with cold — and this reduces the loss of 
heat. 
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Conversely, on a very hot day, the automatic regulation 
works equally well ; messages pass to the mammals’ sweat- 
glands, commanding profuse perspiration, and the evaporation 
of the sweat from the surface lowers the temperature. Further, 
the breathing movements are quickened, as we see in the 
panting dog, and that means cooling. Again, in the heat of day 
many of the birds and beasts keep very quiet, which lessens 
the production of heat by the muscles. As birds do not sweat, 
the automatic cooling is more difficult in their case ; and many 
of them seek cover and shade when it is very warm. 

There are not many fitnesses or adaptations that work with 
more efficiency than this automatic heat-regulating (or ther- 
motaxic) arrangement ; and its perfection is accentuated 
when we notice that it is often far from ready at birth. Thus 
the nestling bird is still very imperfectly warm-blooded, and 
soon becomes fatally cooled if the mother-bird does not return. 
The young bird is climbing up its own genealogical tree, for 
birds evolved from reptiles, and reptiles are cold-blooded. 
Similarly in some very yoimg mammals, especially those bom 
naked, the heat-regulating arrangement is not fully developed ; 
so it is essential that they should be protected by the mother 
or in a nest. This is true of human babies bom very pre- 
maturely ; they need an incubator. 

A few mammals remain throughout life imperfectly warm- 
blooded, and it is interesting to notice that they have become 
the hibemators, like hedgehog and dormouse, to which we 
referred in our “ Biological Walk ” in the November, 1930, 
issue of this Jotjbnal (p. 759). 

Use of Animal Hmt. — We have kept this question to the end 
because it seems clearer to begin by laying emphasis on the 
fact that the production of heat is a necessary consequence 
of the disraptive or chemical changes that go on in the body — 
just as necessary as the production of heat in a test-tube when 
certain reactions take place. Even plants may produce heat, 
as has been shown in the crowded flowers of the Calia Lily 
or of the Cuckoo Pint within their spathe. When fermentations 
are going on, as in germinating seeds or heating hay-ricks, 
there is a production of heat. This is often associated with the 
activity of microbes, and everyone is familiar with the steam 
rising from an opened dung-heap. The production of heat is 
a general concomitant of the process of living, but it has not 
been much studied except in mammals. 

In some insects, which vie with birds in theur activity, the 
temperature of the body may be several degrees above that 
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of the surrounding world, but in most of the lower animals 
the heat seems to be lost almost as soon as it is produced. 
In a few oases only, like the tunny already mentioned, does 
the heat accumulate sufficiently to be appreciable. Only in 
birds and mammals, as we have explained, is there a device 
for keeping up a constant temperature. Why should this 
conduce to a more effective life 1 The answer is that certain 
chemical processes proceed moi'C quickly and easily when 
considerable heat is available, and that arrangements securing 
a constant high temperature make the chemical processes go 
on not only more briskly, but more smoothly. Animal Heat 
helps the animal to make the most of its energy. 

#«•«»« 

CULTIVATION OF THE SUGAR BEET CROP 
THREE YEARS’ INVESTIGATIONS OF THE EFFECTS 
OF SPACING 

W. Morley Davies, M.A., B.Sc., A.I.C., 

Advisory Chemist, West Midland Province. 

Introduction. — ^The introduction of a new crop into farm 
practice raises a primary need for reliable information on 
numerous points, such as varietal characteristics, cultural 
treatment and manurial treatment. With a crop like sugar 
beet, it is necessary, moreover, that this information shall 
cover not only the yield, but also the composition of the crop 
and, in particular, its sugar content. 

Practical guidance on these points must be sought by 
means of field tests conducted throughout the areas in which 
the beet is to be grown, as experience gained elsewhere is 
liable to be an uncertain guide. Whether these tests deal 
with varieties, cultural methods, or manuring, the results 
obtained at any one centre can have but more or less limited 
application until confirmed by repetition elsewhere. This 
statement may possibly be truer of the results of manurial 
than of cultural experiments. To obtain really reliable infor- 
mation on the question of manuring the sugar beet crop, the 
writer believes that only a scheme of well-planned experiments, 
on a national or equally wide basis, of which the results could 
be subjected to statistical criticism, would be of much value 
and likely to lead to definite conclusions. Such an opinion 
seems to be justified by the diverse results obtained during 
two years’ of manurial experiments carried out in various 
counties. 

Of the several factors above mentioned, the trials under 
notice were oonoemed during the pa»st few years with the 
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study of the effect of one cultural factor, the spacing of tiie 
plants, upon the yield and sugar content of sugar beet grown 
on, and in the neighbourhood of, the Harper Adams College 
Farm, which is situated in the north-eastern portion of the 
county of Shropshire. Other factors were also brought under 
observation, but were studied less closely. It is with spacing, 
therefore, that we are primaprily concerned in this article, 
which summarizes the work done during the three seasons, 
1927-29. 


Fiist Year (1927) . — ^The experiments of this year were 
planned to cover spacing within and between the rows, sub- 
soiling, and planting on the ridge and flat. The experimental 
area was laid down as shown in Fig. 1, giving quarter sections 
as follows : — 

Sub-soiled, ridge sown. 

,, so'w^jLk. 

Not sub-soiled, ridge sown. 

„ „ flat sown. 

Each of these quarter sections was further divided into 20 
plots to provide all possible combinations of the following 
distances between the rows and of hoeing : — 

Width between the rows : 16, 18, 20, 22 and 24 inches.. 

Width of hoes used : 4, 6, 8 and 10 inches. 

It will be seen that the whole scheme comprised 80 plots, 
divided into four groups of 20 each, so far as the spacing test 
was concerned. The area of each small plot was approxi- 
mately one-twentieth of an acre. 


Ridge. 


Flat. 


no 

8 

6 

4 
10 

5 

6 
\ 4 











I 










1 




















1 










































16 18 20 22 24 16 18 20 22 24 

Width between rows (inches). 

Fzgubs 1. 


Not 

Sub- 

soiled. 


Sub- 

soiled. 


Lifting was carried out early in November by removing 
10 half-chain lengths from each plot for gross weight. From 
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these, 50 beet were taken at random for estimating the dirt 
tare and sugar content. 

The experiment was laid down on a loamy sand, and, 
except for those under examination, all the factors were 
kept as constant as possible. The results are later discussed 
in detail. 

Second Year (1928). — In this year attention was con- 
centrated entirely on the question of spacing and the arrange- 
ment was modified accordingly, the arrangement being shown 
in Fig. 2. 

Width 

Spacing between plants in inches. of Bows. 

inches. 


6 

4 

10 

8 

18 

8 

6 

4 

10 

21 

10 

8 

6 

4 

24 

4 

10 

8 

6 

15 

8 

6 

4 

10 

21 

10 

8 

6 

4 

24 

4 

10 

8 

6 

16 

6 

4 

10 

8 

18 

10 

_____ i 

8 

6 

4 

24 

4 

10 

8 

6 

15 

6 

4 

10 

8 

18 

8 

1 

6 

4 

10 

21 


10 

8 

6 

15 

6 

4 

10 

8 

18 

8 

6 I 

4 

10 

21 

10 

8 1 

6 

4 

24 


FiavKB 2. 

It will be noted that four different spacings between the 
plants (4, 6, 8 and 10 inches) were used and similarly four 
different spacings between the rows (15, 18, 21 and 24 inches), 
the latter being repeated four times, the whole thus forming a 





976 The Spacing op Sugab Beet. [Jan,, 

16-plot test in quadruplicate or 64 plots in all. The soil was 
a loamy sand. 

In order to secure greater accuracy, a much smaller size of 
plot was used than in the previous year so that the whole of 
the necessary cultivating, sowing, etc., could be carried out 
by hand labour. The total area of the 64 plots was about 
a J acre, giving an area of 1/256 acre per plot. 

The desired spacings between the plants in the row were 
obtained by the use of marked rods laid alongside the rows, 
the use of standard hoes, as in the previous year, being in- 
sufficiently precise for small-scale work. The whole area was 
sown on the flat and received uniform manurial treatment. 

Each plot consisted of seven rows, the outer ones of which 
were discarded at harvest time. The number of plants per 
plot varied from 90 on the widest spacings to 250 on the 
narrowest. 

Harvesting was carried out by lifting 50 beet at random 
from each plot for estimation of dirt tare and sugar content. 
Of these the tops and crowns were separately estimated. 
The remainder of each plot was pulled, washed and weighed. 
It was possible in this way to obtain information on the 
accuracy of the usual procedure (by taking 50 beet at random) 
for the estimation of dirt tare. The results of the 1928 
experiment are reviewed later. 

Third Year (1929), — In design and execution, the experi- 
ments of this year were somewhat similar to those of the 
previous year, except for difference in the soil and the number 
of spacings, as shown in Fig. 3. 

It will be noted that in this year five different spacings 
(12, 15, 18, 21 and 24 inches) between the rows were included, 
whilst the four spacings within the rows were taken at 4, 7, 
10 and 13 inches. These spacings not only were intended 
to cover the range likely to be used in practice, but also to 
give information on the effect of going above and below these 
limits. The test was again in quadruplicate, giving 80 plots. 
The total area of the plots was about f acre, each individual 
plot being, therefore, about 1/100 acre. Each plot con- 
tained 10 rows, of which the centre six were harvested and 
the remainder discarded. 

The experiment was conducted on a deep sandy soil, some- 
what coarser and ligher than the soils of the previous 
seasons. Harvesting was carried out by pulling, topping, 
washmg and weighing all the beet from each plot. Samplii^ 
for dirt tare was oarried out as in the previous year. 




1931 .] 


This Spaoino of StroAB Bxet. 


977 


Width 

Spacing between plants in inches. of rows. 

inches. 



Figtob 3. 


MoteorologiciU ConditioilS. — statement of results would 
be incomplete without reference to the meteorological condi- 
tions prevailing during the three seasons. Tables have been 
compiled consisting of data abstracted from the daily readmgs. 
These, for reasons of space, cannot be printed heref in full, 
but are summarized below. 

The weather during the growing periods of the three seasons 
1927, 1928, 1929 offered great contrasts. In 1927, the rain- 
fall was moderate in spring and higher in the summer. The 
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average daily hours of sunshme were never high, wdiile the 
accumulated day degrees were approximately equal to those 
of the corresponding months in 1928 and 1929. 

The growing season of 1928 was on the whole less rainy. 
Except for the months of April, May and June, the acou- 
mulated day degrees per month were only slightly lower than 
in 1927. The daily sunshine average was, however, higher, 
except in the months of April and May. 

In 1929, the rainfall was low, and the number of days on 
which heavy rain fell were few. The combination of these 
two factors, coupled with the many hours of sunshine, led to 
the wilting point being frequently reached on the narrower 
spacings. Such rain as fell was usually so slight that it dried 
away in a short time. In interpreting rainfall figures, not 
only the total rainfall figures but the quantity which fell at 
any one time should be taken into account. 

As experience accumulates, it seems to become more and 
more evident that meteorological conditions have a profound 
effect on the yield and sugar content of the crop. In support 
of this statement, the average sugar content figures for the 
three years are interesting : — 

1927 16*3 per cent, sugar. 

1928 17-4 

1929 18-2 

In each case it seems evident that the sunshine records are 
closely correlated with the sugar content. 

Agricultural Conditions. — Ploughing. — In all three seasons, 
the fields were deeply ploughed, and in 1927 the part indicated 
in Figure 1 was also sub-soiled. 

Manuring . — In all cases farmyard manure had been applied 
to previous crops. The usual practice of applying a balanced 
mixture of artificial fertilizers was followed. 

Seeding . — ^This was at the rate of about 201b. per acre, 
applied in the first year with hand and com drills, and in the 
second and third years with hand drills. It may be of interest 
to anyone contemplating sugar beet experimental work to 
note that it is imperative to seed heavily and to drill each 
row at least twice to get an even distribution of seed. 

Further CvUural Operodione . — Only in the first year were any 
succeeding cultivations carried out by horses, Mid even then, 
in the 16-in. drills, hand labour had to be used. Otherwise, all 
the subsequent operati<ms were carried out by hand. 
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Bemtti of Bipetiiiienfa : Vaziatioa in tbe Distaaoe between 
file Bom. — The summadzed results of the three seasons can be 
examined in Table I : — 

Tabus I 

1927 1929 1929 


Distance 

between 

rows 

in. 

Yield 

(Tons 

per 

acre) 

1 

Sugar 
Con- 
tent 
p.c. 1 

Distance 

between 

rows 

in. 

Yield 

(Tons 

per 

acre) 

Sugar 

Con- 

tent 

p.c. 

Distance 

between 

rows 

in. 

Yield 

(Tons 

per 

acre) 

Sugar 

Con- 

tent 

p.c. 

16 

14*96 

16*2 1 

16 

13*67 

17*33 

12 

11*34 

18*24 

18 

13*46 

16*4 

18 

13*28 

17*36 

16 

11*23 

18*21 


12*01 

16*0 


— 

— 

18 

11*19 

18*19 

22 

11*96 

16*6 

21 


17*43 

21 

10*73 

18*22 

24 

11*49 

16*6 

24 

12-63 

17*34 

24 

10*64 

18*16 


It will be observed that, in all three cases, a marked and 
significant increase in tonnage takes place with decreasing 
distance between the rows. This is most marked in the season 
1927, and amounts to a difference of 3| tons per acre between 
the widest and narrowest spacings. 

For the Season 1927, a statistical analysis of the results 
indicates that the differences between the resulting yields on 
the 16-in. and 18-in. rows and those on the wider distances 
may be taken as definitely due to the difference in spacing. 
The differences between the 20-in., 22-in. and 24-in. spacings 
may be due to chance, and cannot therefore be regarded as 
significant. The conclusion that the highest yields are to be 
expected on the narrower rather than the wider spacings was 
corroborated by numerous experiments in adjacent coimties. 

In the Season 1928, the differences between the 15-in. and the 
21-in., the 16-in. and 24-in., and the 18-in. and 24-in. spacings 
were significant. It is interesting to note that, in this season, 
the weights of crowns and tops were 1*6 tons and 20*2 tons 
per acre respectively. No significant differences between the 
weights of tops and crowns from different spacings between 
the rows were evident. 

In the Season 1929, the results verify those of the two 
inevious seasons and show a similarly increasing yield of roots 
witii decreasing distance between the rows. There is little 
doubt that the results for this season would have been more 
strongly marked had the rainfall been higher, the effects of 
tire Hmnght falling most heavily on the narrower spaomgs. 
B^requently the wilting point was reached on the narrower 
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spaciixgs, and this must have contributed to a substantial 
reduction in the yields. 

Summarizing the three years’ work, it seems clear that 
farmers aiming at high yields should grow their beet closely 
spaced in the rows. The question of degree must bo loft to the 
grower and will be influenced somewhat by the kind of soil 
and its freedom from weeds, especially those with strong 
rooting systems. On light soils, the topography or nature 
of which conduces to drought, spacings wider than 18 in. are 
probably advisable. 

As a result of the three years’ investigations a distance of 
18 in. seems to be indicated as the optimum spacing, and it is 
interesting to note that many farmers in the West Midlands 
now adopt this distance. 

Effect on Variation in Distance between Plants in the Row.— 

Table II shows the collected results on this point for the 
three years. 

Table II 

1927 1928 1929 


Hoes. 

in. 

Washed 
Beet 
(Tons 
per acre) 

Distance 

between 

plants. 

in. 

Washed 
Beet 
(Tons 
per acre) 

Sugar 

per- 

cent. 

Distance 

between 

plants. 

in. 

Washed 
Beet .. 
(Tons 
per acre) 

Sugar 

per- 

cent. 

4 

12-63 

4 

13-43 

I 1 

4 



6 

12-97 

6 


B. 'ft iM 

7 

10-89 

18-22 

8 

■MM 

8 

13-05 

■ ftil 

10 

11-54 

18-28 

10 

12-49 

10 


17-45 

13 

11-05 

18-23 


It is an exceedingly interesting fact that, unlike the effects 
of differing row widths, varying distances between the plants 
have no significant effect on the yield, at any rate up to a 
distance of 10 inches. This fact is borne out by the results of 
all three years except in one instances namely, the difference 
of the yields between the 4-in. and 10-in. distances in 1929, 
when a significant difference is shown. It is felt here that this 
difference would not have occurred but for the abnormality 
of the season when the plants on the narrow 4-in. spacing 
suffered severely from the drought. 

Reference to the 1929 figures, and also to those in Table III, 
suggests that, for distances above 10 in. apart, a diminution in 
yield takes place. 

For purposes of comparison a summary is given in Table III 
of results obtained in experiments at two centres in Stafford- 
shire, carried out by the County Advisory Staff. 
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Tablbi m — S taffoedshibb County Council Ejcpbbimbnts, 1927 

Himley EnviUe 


Narrow singling 7-8 in. . , 12-32 13*26 

Mediiun ,, 9-10 in. . . 12*68 13*55 

Wide 11-12 in. .. 11*71 12*53 


Washed beet, 
tons per acre 


The conclusive results of the three years point to the fact 
that narrow spacings between the plants give no advantage, 
at any rate up to a width of about 10 in. 

These conclusions have considerable practical importance, 
since singling* being a hand operation, is one of the most 
tedious phases of beet cultivation and, at the same time, one 
of the most difficult to regulate. Rowing up, on the other hand, 
is mechanical, and it is merely a matter of contrivance to 
obtain narrow rows. 


Effect of the Area per Plant on the Yield —By combining 
the results for distance between the rows with those for width 
apart in the row, we get the effects of the area per plant as shown 
in Tables IV and V for the years 1928 and 1929. 

Table IV- -1928 


Sj)acing 

(in.) 

Area 
(sq. in.) 

Washed Beet 
(Tons per acre) 

Sugar 

percentage 

Sugar (Tons 
per acre) 

16X 4 

60 

14*14 

17*19 

2*43 

18x 4 

72 

13*55 

17-34 

2-35 

21 X 4 

84 

12*94 

17*54 

2 27 

16X 6 

90 

13*97 

17*38 

2*43 

24x 4 

96 

13*11 

17*29 

2*27 

18 X 6 

108 

12*65 

17*32 

2*17 

15x 8 

120 

13*46 

17*40 

234 

21 X 6 

126 

12*81 

17*34 

2*22 

24X 6 

144 

12*99 

17*36 

2*26 

18x 8 

144 

13*40 

17*38 

2*33 

15x10 

160 

13*12 

17*33 

2*27 

21 X 8 

168 

12*96 

17*26 

2*24 

18x10 

180 

13*61 

17*37 

2*36 

24x 8 

192 

12*37 

17*28 

2*14 

21x10 

210 

13*41 

17*69 

2*36 

24x10 

240 

12*05 

1 

17*41 

2*10 


The rather surprising conclusion is evident that, despite the 
great difference in area per plant, there were no significant 
differences in yield per acre in either year, except that (in 1928) 
the lowest returns were obtained on the maximum area per 
plant, and the highest on the minimum area. There is no 
relation either between the area (and probably the weight) 
per plant and the sugar content. 

d s 
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Table V— 1929 


Space per 
plant 
(Sq. in.) 

Dimensions 

(in.) 

Average of 

4 plots 
(Tons p. acre) 

Sugar 

percentage 

Sugar 
(Tons 
per acre) 

48 

12x 4 

10*96 

■PH 

1*09 

60 

16x 4 

11*14 


2*03 

72 

18X 4 

11*33 


2*10 

84 

21 X 4 

0-96 


1*78 

84 

12x 7 

11*46 


2*08 

96 

24x 4 

9*80 


1*76 

106 

16X 7 

10*63 


1*93 

120 


12*27 


2*24 

126 

18X 7 

10*72 


2*37 

147 

21 X 7 

11*06 


2*02 

160 

16x10 

11*28 


2*07 

166 

12x13 

10*69 


1*96 

168 

24x 7 

10*69 


1*94 

180 


11*66 


2*11 

195 

16x13 

11*87 


2*15 

210 

21 X 10 

11*15 


2*04 

234 

18x13 

11*08 


2*04 

240 

24x10 

11*34 


2*08 

273 

21x13 

10*76 


1*96 

312 

24x13 

10*86 


2*00 


The returns for 1929 suggest similar conclusions, increased 
area per plant seems to be balanced by an equivalent increased 
size of the plant. 


Effect of Spacing on Sugar (kmteni— No general relation- 
ship between sugar content and spacing has been evident. 
There seemed to be some suggestion that the sugar content 
decreased with increasing distance between the rows in 1927, 
but this was not verified in 1928 and 1929. 

The reasonable deductions seem to be that the rows should 
be spaced at 18 in. and the plants in the row at 9 in. 

Relative Importance of Weightper Acre and Sugar Conteni — 

On the present basis of agreement between the factories and 
the farmers, payment is made both on the net weight of beet 
supplied and on the sugar content of the beet. Improvement 
in either increases the returns. The question at once arises, 
therefore, as to how far the farmer has the control of these 
factors. 

The cultural experiments dealt with above suggest one way, 
at least, in which the farmer may confidently look for increasing 
the yield of beet. Other factors, also, such as proper manuring, 
freedom from gaps, cleanliness of land, Ac., all contribute to 
higher yields per acre. 
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The control of sugar content presents more difficult problems. 
The farmer, except in the choice of variety, has practically no 
control of the sugar content. The whole matter is but im- 
perfectly understood, but it is probable that sunshine, tem- 
perature, and variety are the most important factors. Some 
investigations have furnished evidence that manuring also may 
have some slight influence, excess nitrogen and lack of potash 
both tending to decrease the sugar content. On the whole, 
therefore, growers would seem to be well advised to con- 
centrate on growing the highest tonnage per acre possible, 
leaving the sugar content to the chance of the season. This 
generalization may require some modification, however, in the 
case of growers living far from the factory ; the consequent 
heavier freightage charges may make it desirable to choose a 
variety giving a higher sugar content with a lower yield. 

Other Information Derived from the Experiments.— 

Influence of Sowing on the Ridge versus Flat . — ^The point was 
investigated in the year 1927 only. The results distinctly 
favoured the ridge, where the weight was 13’41 tons per acre 
of washed beet compared with 12*14 on the flat. This was 
suppoiied by results in the same year from Staffordshire and 
Shropshire. For various reasons, but chiefly to the intro- 
duction of time-saving machines, most of the beet in the West 
Midlands is now grown on shallow ridges or else on the flat. 
On the whole, the high ridge does not seem suitable for beet, 
because of the difficulty of controlling attacks from Spring- 
tails, and of keeping the beet adequately covered to prevent 
green crowns. 

Inflttence of Subsoiling . — ^The scope for improvement by sub- 
soiling must naturally vary on different soils. Up to the present, 
there are no exact criteria for predetermining whether a par- 
ticular soil may need subsoiling or not. In the case of the 1927 
experiments the results were inconclusive, giving an average 
of 12*98 tons per acre on the non~subsoiled and 12*57 tons on 
the subsoiled part. 

Yield of Tops and Crowns . — ^Determinations of these quan- 
tities were made in 1928 only. The yield of crowns was about 
1*5 tons per acre, with a sugar content of only 10 per cent. 
In the same experiment, the yield of green, unwilted tops was 
about 20 tons per acre. It is interesting to note that the 
weights of tops on various spacings between the plants showed 
significant differences, while the weights on the different row 
spacings did not. 

3 s 2 
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From an analysis of the tops and crowns it was concluded 
that ploughing these in would be equivalent to a dressing of 
about 11 tons of farmyard manure per acre. 

Dirt Tare . — ^Very considerable variation was found in the 
dirt tare of samples of 60 beet. In the experiment of 1928, 
when all the pulling was carried out uniformly during dry 
weather, the dirt tare varied in different samples from 9 to 
41 lb. per cwt. It is probable that variation in the degree of 
fanging of the roots accounted for the very considerable 
variations in dirt tare on different plots. 

Summary. — (l) The evidence of the three years’ (1927-28-29) 
experiments in sugar beet growing shows a very decided 
advantage in favour of narrow spacing of the rows. This is 
corroborated by external evidence from county experiments. 
WTiile practical considerations possibly rule out 16 inches at 
present, it seems that expectation of consistently high yields 
can only be realized by narrow spacing. 

(2) The results of the three years’ experiments do not show 
any significant differences in the yields of roots groAvn on 
different spacings in the row. The evidence shows that just as 
high a yield is obtained with 10-in. as with any smaller spacing. 
Above 10-in. the yield shows a decrease. 

(3) The effect of variation in the number of plants per acre 
(otherwise expressed as area per plant) has no corresponding 
response in jdeld or sugar content. Almost equal yields were 
obtained when the number of plants was small as when it was 
large. A spacing of 18 in. X 9 in. seems suitable for Midland 
conditions. 

(4) On fields where the soil has no tendency to form hard 
lower layers, the necessity for subsoiling was not apparent. 
The crop, however, is one for which deep cultivation is essential. 

(6) Yields of sugar beet grown on the ridge and flat in 1927 
showed an advantage in favour of growing on the ridge. 
Possibly the greater risk of insect attack may over-ride such 
advantages and make growing on the flat preferable. 

(6) The yield of crowns bears no relation to spacing. 

(7) The yield of tops shows a definite relationship with 
spacing. Significant differences in yield were apparent in 1928 
with varying spaemg in the row but not between the rows. 
This is in the opposite direction to the results stated above for 
the variation in yield of roots. 

(8) Meteorological conditions undoubtedly play an im- 
portant part in control of yield and sugar content. 
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(9) No general relationship between sugar content and 
spacing is evident. 

(10) Under the existing agreements with the factories, most 
growers are advised to try to obtain a higher tonnage rather 
than a higher sugar content. This advice may need some 
modification for growers living a great distance from the 
factory. 

The writer wishes to record his warm appreciation of the 
services of numerous colleagues (both in the College and in the 
neighbouring counties) who contributed in no small degree 
to the satisfactory conduct of the various experiments. 


WEEDS OF GRASS LAND— II* 

H. C. Long, B.Sc. (Edin.), 

Ministry of Agricvlture and Fisheries. 

Weeds Related to Soils* — ^During the last twenty 5 T.ars 
progress in our knowledge of grass land and its associations and 
improvement has increased at a great rate, and a few points 
of interest and value may suitably be mentioned here. It is, 
for example, useful to bear in mind that many grassy heaths 
have probably been developed from Calluna heaths, tlie Calluna 
(ling or heather) having been suppressed by rabbits and grazing 
shc^p. Indeed, it is remarkable that in the eastern counties the 
term “ heath ” is still applied to areas, even on the Chalk, that 
are now pastures on which true heath plants are no longer 
found. The result of grazing by rabbits and sheep is well 
established.^ It would seem also that mowing before the seed 
is ripe has been effective in reducing heather on Newmarket 
Heath. Further, Farrow suggests that the influence of rabbits 
was sufficient to bring about the replacement of the Scots 
pine by bracken, and thence loading to a grassland period on 
these heath lands. 

The effect of rabbits and sheep has also been studied by 
Tansley and Adamson^ on English chalk grass lands, and there 
seems no doubt that changes occur according to the extent of 
the grazing ; these authorities observe that ‘‘ the great bulk 
of the Ex)glish chalk grass land is a community fixed and to 

* The first article appeared in the issue of this J oubnal for December, 
1930, p. 871. 

1 The Ecology of the Vegetation of Breokland, E. Piokworth Farrow ; 
Jour. Ecol, Xm, 1925. 

* Studies of the Vegetation of the English Chalk, A. G. Tansley and 

R. • Jour. Ecol-i XIII, 1925 ; XIV, 1926/ 
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gome extent modified by continuous grazing,” which, indeed, 
seems to be the one factor that inhibits the eventual passing of 
such areas into chalk heath characterised by Calluna (heather 
or ling), Erica (heath), etc., and thence into woodland. 

An investigation by Salisbury® led him to the conclusion that 
“the main factor which is responsible for the incidence of 
species is the reaction of the soil, which is one of the several 
important factors that govern the distribution of plants in the 
wild state.” 

Hopkinson* has shown that, on the Bunter Sandstone of 
Notts, land that is going out of cultivation, e.g., arable land in 
second-year grass (third year of rotation), has been observed 
to contam 33 per cent, of the species found on grass heaths. 
Bumex acetosdla (sheep’s sorrel) is generally dominant in the 
first few years, and is followed by Lvzvla campestria (field 
woodrush), AgrosHs wlgaris (bent), Holcus mollis (creeping 
soft grass), etc., while arable weeds disappear. Deschampsia 
fiexuosa (wavy hair grass) later becomes dominant and forms 
the characteristic tussocky turf, Smecio jacobaea (ragwort) 
often appearing also. 

On the chalk downs Anderson foimd® that the most deeply- 
rooted species among the flora included Ononis spinosa (rest- 
harrow) and Poterium sanguisorba (bumet) — both of which 
may run to a depth of 3 ft. The average depth of 50 charac- 
teristic species was 4-8 in. On these soils the largest average 
water supply was furnished by the surface 3 in. of soil. 

In a later discussion of the flora of the chalk downs Anderson 
has shown* that the bulk of the feeding roots are usually 
developed at a depth of 16-27 in., though as already observed 
the average working depth of the feeding roots of some 60 
species was 4-8 in. only. Further, even on such soils, leaching of 
calcium carbonate may proceed so far that in one case it 
was reduced in the top 3 in. to less than 0*02 per cent, 
(whereas at 9 in. depth 82 per cent, of the dry weight consisted 
of carbonates). Such a fact may well explain the appearance of 
ling {CaUuna vulgaris). On these chalk soils, Brachypodium 
pinnatum (tor grass) seems to be spreading extensively on the 
South Dowixs, and tends to suppress other herbage. Evapora- 

* The Incidence of Species in Relation to Soil Reaction, E. J. Salisbuiy ; 
Jour. Eool, XIII, 1926. 

* The Ecology of the Bunter Sandstone, J. W. Hopkinson ; Ibid, p.180. 

* 'Hie Water Economy of the Chalk Mora, V. L. Anderson ; Jour. 
Eeol, XV, 1927, p. 72. 

* The Mora of the ChaUc Downs, V. L. Anderson : Sd. Progress, 
Jan., 1928, p. 444. 
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tion of moisture also leads to dryness of the top soil, and this 
tends to the presence of plants that are deep-rooted and can 
withstand drought. Sheep and rabbits keep the herbage 
closely grazed, so that few tall-growing plants are seen. Among 
common weeds are Carex flaeca (glaucous sedge), Thymus 
serpyUum (wild thyme), Linum ccOharticum (purging flax), 
Poterium sanguisorba (bumet), Cfalium verum (lady’s bedstraw), 
and many others. 

Stapledon and Hanley^ indicate that on acid soils and in 
smoky districts neglected grass is chiefly composed of bent, 
while on the light sandy soils Holcus mollis (creeping soft grass) 
takes possession of large patches, and on the poorer soils such 
weeds as yarrow, field woodrush, earth-nut, Yorkshire fog 
and sheep’s sorrel are common ; on peaty soils there is com- 
monly a rank growth of coarse grasses and weeds, and Agrostis 
alba (florin) is difficult to keep in check ; on the peaty sands 
ragwort is one of the characteristic weeds ; on unimproved and 
undrained damp soils rushes and the common sedge (carnation 
grass) grow freely ; while “ old grass land impoverished by 
mowing year after year without manures is often charac- 
terized by the presence of yellow rattle, ox-eye daisy, sorrel 
dock (Rumex acetosa), Yorkshire fog and soft brome. 

It has been found® also that the weed flora of pasture plots 
was small and in marked contrast to hay plots. 

It may be said that within broad limits the followiixg species 
of grassland weeds are related to the types of soils mentioned: — 


Damp Soils 

Neglected and 

Poor Soils 

Heavy Land 

Rushes 

Yorkshire Fog 

Horsetails 

Certain Sedges 

Quaking Grass 

Coltsfoot 

Horsetails 

Sterile Brome Grass 

Knapweed 

Cotton Grasses 

Ox-eye Daisy 

Ragwort 

Silver*weed 

Knapweed 

Buttercups 

Tussock Grass 

Yellow Rattle 

Dandelion 

Certain Mosses 

Dyer’s Green-weed 

Silver-weed 

Cowslip 

Rest Harrow 

Wild Onion 

Butter-bur 

Sheep’s Sorrel 

Bent Grasses 

Lady’s Smock 
Meadow Sweet 
Ragged Robin 
Coltsfoot 

Orchids 

Wild Onion 

Ragwort 

Wild Can’ot 


^ Grass Land, Its Management and Improvement : R. G. Stapledon 
and J. A. Hanley, 1927. 

' e.g., A Botanical Study of Pasture Plots, E. Wyllie Fenton : Ann, 
()f Appl. Biol., XVII, 3, 1980, p. 622. 
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Calca/reous Soils in Need 

Soils of Lime 

Burnet Sheep’s Son’ol 

Chicory Ox-eye Daisy 

Viper’s Bugloss Bracken 

Stemloss Thistle Foxglove 

Wild Thyme Gorse 

Erect Brome Grass Broom 

Tor Grass Heather 

Heaths 

It must not, however, be assumed that because certain of 
these weeds are found they specifically indicate the character of 
the land ; the above list is quite general and suggestive rather 
than arbitrary. Individual species may occur on a soil on which 
they are not usually plentiful, but may not be at their best, 
being more certainly characteristic of a different soil type. 
The stemless thistle, for example, may possibly be found on a 
soil rather deficient in Ume, though it occurs at its best and in 
greatest profusion on calcareous soils. 

General Methods maJring for Improvement— When we come 
to consider the various factors that may be expected to make 
for the improvement of grass land, we may find that certain 
of them are already in action, but need others to be introduced 
if the best influence is to be ensured. Grazing may be efficient, 
as far as it is possible, but draining may be needed ; drainage 
may be satisfactory, but lime and fertilizers may be wanting ; 
or drainage, lime and fertilizers may be attended to but 
grazing be so badly managed that the possible benefits may 
be missed. A good sole, comparatively free from weeds, can 
be best assured by concurrent attention to a number 6f details. 
These may be briefly considered in turn. 

Drainage . — ^It has been long recognized that farm land of all 
types must be effectively drained if it is to produce food crops, 
whether on grass or arable land. In recent years widespread 
attempts have been made, and are continuing, to improve the 
general “ tone ” of drainage throughout the country, both by 
arterial and field drainage, and the Land Drainage Act of 1930 
represents a further attempt to bring about a much-needed 
improvement. Without satisfactory drainage the soil lies too 
damp, ineffectively aerated, unfit for the proper functioning 
of the roots of plants or the utilization of such lime and fer- 
tilizers as may be employed. Further, one of the needs in regard 
to grass land is earliness in the spring. Damp, under-drained 
grass land, however, is commonly unsuitable for grazing in the 


Good or Loamy 
Soils 

Buttercups 
Spear Thistle 
Coltsfoot 
Stinging Nettles 
Dandelion 

Mouse-ear Chiokweed 



1031.] Weeds of Geass Land. 000 

early months of the year and in the autumn and winter, such 
land being late rather than early. Effective drainage, if it 
be only by means of the mole outfit, will soon add con- 
siderably to the extension of the grazing season, and prove 
more healthy for the grazing stock — an ^ditional reason for 
attending to the drainage when attempts are being made to 
secure an early bite. 

The subject need not be elaborated here ; it may suffice to say 
that many weed species are found in great plenty on wet or 
damp grassland areas, from which they are lilcely to dis- 
appear — ^at any rate in large part — once the improvement due 
to drainage sets in. The high quality of much good low-lying 
grass land depends very largely on the adequacy of the drain- 
age. Moisture is highly necessary for the successful growth of 
grass, but waterlogging is very injurious. On the other hand, 
in some instances much improvement may be brought about 
by the use of lime and phosphates, followed by sound grazing, 
without the necessity of further draining — ^the lack of percola- 
tion of water being largely due to bad management. Lime, 
phosphates and close grazing may alone lead to immense 
improvement. There are, however, instances where lime and 
basic slag or mineral phosphates do not work well together, 
and the use of lime may be of little value if basic slag is given. 

Liming , — Soils of the peaty and acid types cannot be ex- 
pected to improve as they should, following effective drainage, 
unless the acidity is overcome by the use of lime. In general, 
it is likely that low-lying, damp or wet land will need lime 
following the drainage operation. Soils of all kinds, however, 
may usefully be tested for lime content before a decision as to 
liming is taken. It is widely recognized that a very large 
proportion of our grass land would be improved by liming — 
even some soils overlying the Chalk, where the surface lime 
has been carried rather low for the use of many surface- 
rooting plants. 

Many experiments, including those at Rothamsted, have 
indicated the great value of liming. As much as a generation 
ago the Rothamsted experiments had shown the striking 
effect of lime on grass land, lime producing a considerable 
increase in crop on the average of the first crops for three years; 
there was also a great increase in the proportion of leguminous 
plants.” At Cockle Park the application of lime was found 
considerably to increase the yield of ribwort, but considerably 
to ireduce the percentage of bent and Yorkshire fog. Drained 
grass land that has been limed is likely to contain a far greater 
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variety of species of herbage than similar land undrained and 
unlimed, while the species will be more nutritious and more 
productive. It may, perhaps, be said that almost all grass land 
would be the better for an occasional dose of lime, say 10 cwt. 
per acre every four years ; some of the acid soils on which “mat” 
is obvious, however, need a fairly heavy dressing (up to 2 tons) 
at the outset ; and there are some t 3 ^s of land that do not 
necessarily require liming.® 

A recent report^® discusses plants of grass land in relation to 
soil acidity, and it was remarked that the least acid soils were 
grazed best. 

It is now well recognized that liming is more or less a specific 
remedy, over a number of years, against bracken, sheep’s 
sorrel, ox-eye daisy, and some other weeds, especially if carried 
out in conjunction with judicious manuring and grazing. 

Fertilizers . — Judicious manurial treatment must be con- 
sidered with drainage and liming. Just as the use of fertilizers 
may miss a big part of the benefit if the amount of lime present 
is inadequate, so may draining and liming be much less effective 
if not followed up by manuring. In the words of Stapledon 
and Hanley : “ A good herbage will not grow on land, in bad 
condition, however assiduously the bad plants are uprooted.” 
Manuring has a very great effect on the composition and quality 
of the herbage ; this has been conclusively proved by many 
experiments and much investigation, and many practical 
farmers have long since proved it for themselves. 

Permanent grass mown year after year for hay without 
being manured may not show a great falling off in quantity of 
crop, but the herbage will become steadily inferior in quality, 
and prominent among it are likely to be knapweed, yellow- 
rattle, bumet, Yorkshire fog, ox-eye daisy, sorrel, hawkbit, 
ragwort, etc. 

It is essential that manurial treatment should not be one- 
sided ; while the present-day intensive treatment of grass land 
with lutrogen, for purposes of close grazing, is quite sound, it 
must be accompanied by care that phosphates and potash are 
present in sufficient quantity, this depending very much upon 
the soil type. If ample minerals are present, nitrogen may be 
used frequently in small quantities, and if the repeated flush 

* Further information on liming will be found in Orass Land, Stapledon 
and Hanley, 1927 ; The Ministry’s Bulletin No. 3, The Improwmmt of 
Orate Land (8d. post free) ; Leaflet No. 170, The Vee of Lime. 

^ The Distribution of Pasture Plants in il^lation to Soil Acidity and 
other Factors, W. R. Q. Atkins and E. Wyllie Fenton $ Set. Proe. Boy. 
Dvb. Soc., Vol. 19 (N.8.), 46, October, 1930. 
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of herbage is regularly grazed off, or mown, an improvement 
in the grass land, with a reduction in the weed flora, may be 
anticipated. Nitrogen alone is very unsatisfactory ; nitrate of 
soda appears to tend to an increase of weeds and coarse grasses 
in the greater bulk of hay, but to a reduction in clovers ; 
sulphate of ammonia, on the other hand, encourages sheep’s 
fescue, bent and sheep’s sorrel ; phosphates and potash alone 
encourage clovers, but do not suppress sorrel and yarrow ; 
lack of potash has led to an increase in knapweed, yarrow, 
plantain and buttercup ; superphosphate applied alone con- 
tinuously is possibly as exhausting as nitrogen alone ; basic 
slag on ‘‘ slag land ” notoriously effects a remarkable improve- 
ment of the herbage, encouraging clovers and incidentally 
reducing the percentage of weeds and grasses present. 

Investigations in 1927 in connexion with trials^ ^ on the 
improvement of grass land by close sectional grazing, nitro- 
genous manuring, etc., indicated that the only weed species 
that showed signs of increase under the new system was yarrow. 
The inferior grass, Yorkshire fog, showed very considerable 
active grovi)h during the whole season. There seems some 
tendency for clover to be reduced by repeated doses of nitrogen 
and close grazing, but if this is not carried too far, and the 
autumn-spring herbage is increased, then the general effect is 
valuable. 

Harrowing , — Emphasis needs to be laid on the real value of 
heavy drag or disc harrowing of much of our grass land before 
it is limed and manured. Sour, mossy, matted or foggy grass 
land requires the surface to be opened up to air and moisture, 
and many progressive farmers do not hesitate to treat such land 
somewhat roughly as a beginning of the improvement. This 
enables lime and fertilizers to exercise their full effect and gives 
wild white clover a chance to secure a firm footing. 

Clearing Scrvb, etc, — In a good many cases neglected grass 
land rapidly becomes rough with scrubby thorns, bushes and 
brambles ; these need attention when improvement is under- 
taken. They may be grubbed or even cut off close to the 
ground and thereafter cut as often as any fresh growth appears ; 
subsequent treatment (manuring and close grazing) will result 
in their being kept in check. 

Wild White Clover.— Given efficient dramage, harrowing, 
lime and fertilizers, it is probably true to say that the securing 
of a good stand of wild white clover — sowing if need be — ^will 

The Jnten&ive Treatment of Qrase Land, Rt. Hon. Lord Bledisloe, 
1928, 
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have a better effect in keeping down weeds of grass land than 
any other single item, so long, at least, as grazing is well 
managed. The value of wild white clover in reducing weeds 
has been emphasized many times by those well qualified to 
speak with authority. It is clear that as the proportion of 
clover is increased “ other herbage ” must decrease, and this 
decrease applies to weeds as well as grasses. The quality of the 
grazing may thus be greatly improved. 

Mowing Rowghage. — In the interests of grassland improve- 
ment it is desirable that rough foggage and tufts of withered 
grass and weeds should be mown over late in summer ; this 
will enable young herbage to make satisfactory growth in early 
autumn for use during the remaining months of the year. It is 
sometimes considered that roughage is readily eaten down by 
grazing stock when keep is scarce in the autumn, but it is 
scarcely as good as young grass, in the interest of which its 
removal is to be recommended. 

Early Mowing for Hay, — ^Many fields of neglected and un- 
improved grass laid up for hay are badly infested with yellow 
rattle, ox-eye daisy, Yorkshire fog, knapweed and other 
species that greatly reduce the value of the hay. It deserves 
to be borne in mind that numbers of these weeds are annuals, and 
that seeding may be prevented — and thus the extension of the 
weeds arrested — ^if the grass is cut for hay rather earlier than 
usual. Observation will indicate when the weeds are near th(j 
flowering stage, and this is the time to cut. Not only will weeds 
be reduced if this course is pursued for two or three years, but 
the hay will be of better quality, and so make up for some loss 
in weight. 

Cviting Surplvs Ora^s for Hay or Silage, — Where intensive 
manuring and rotational grazing are practised it may happen 
that the supply of grass gets ahead of the capacity of the stock 
to keep it down. In such an event it is very desirable that the 
grass shall not get coarse and afford an opportunity for weeds 
to mature ; the grass should, therefore, be cut while still young, 
and be converted into hay or silage, which will be valuable 
fodder. 

Consolidation, — On some light soils it may be necessary to 
consolidate the surface by heavy rolling ; this will encoiirage 
wild white clover and add to the capacity of the soil to bring up 
water from below, while at the same time giving 'the herbage 
a firmer root-hold. Grass land that has been thoroughly 
harrowed will often be the better for rolling after wild white 
clover, lime and fertilizers have been distributed. 

(To be ppnfinued) 
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SMALL HOLDINGS FOR UNEMPLOYED 
WORKERS: PROVISION OF COTTAGES 

In connexion with any scheme for the creation of small 
holdings by the State or by Local Authorities, the provision of 
cottages must play an important part. In order to carry out 
efficiently a scheme involving the erection of dwellings in rural 
areas, the building labour of the district must be utilized as far 
as possible. In these circumstances it is eminently desirable 
that the dwellings should be straightforward and simple to con- 
struct in order to combine the essentials of soundness and 
economy. It would also bo a matter of regret if the dwellmgs 
were not attractive — or at least inoffensive — with some 
affinity to the character of traditional eottage design of their 
several districts. 

To demonstrate the possibility of fulfilling these require- 
ments two types of cottages, giving minimum (but not pinched) 
accommodation, that are .suited respectively to south-east and 
noith-west England, are here described and illustrated. The 
districts mentioned arc broadly the divisions in which steep- 
jMtehed tile roofs and low-pitched slate ones are respectively 
traditional ; from these controlling facts arise the characteristic 
internal forms usual to each area. In both cases the cottages 
might be built with normal materials, by local builders (after 
tendering in competition), at a cost of approximately £400 
each, and such prices have actually been obtained. 

The lowest tender for the two gabled detached 
cottages illustrated (Figs. 1 and 2), inclusive of drains, 
water supply and paths, was £820. These south-comitry 
cottages were built for workers on the field station of the 
Institute of Agricultural Parasitology at Winches Farm, 
between St. Albans and Hatfield. They are of brick with hand- 
made sand-faced tile roofs and weather-boarded gables ; the 
rooms are of reasonable size and pleasant shape ; and the 
inclusion of one bedroom on the ground floor enables this to be 
made use of as a sitting-room should fewer than three bedrooms 
be actually required. Economy results from the simple shape, 
beam and joist upper floor permitting light scantlings and 
ensuring adequate' roof tie by the first floor cross joists, small 
amount of external walling, and compact water service and 
drainage provision. Each room has a fireplace. The ubiquitous 
but unlovely Fletton brick is used for the walling, and the 
complications and uncertainties of cavity walls are eschewed, 
external walls bemg 9 in. thick, well tarred externally up to 
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Fio. 1. 


18 in. high, and slurried with super-cement distempered cream 
colour above. By this treatment the salmon-pink colour and 
harsh machme-made lines of the bricks are obscured, pointing is 
obviated, and a weatherproof face is given. Such cottages would 
not be out of place if erected anywhere east of a line joining 
the Wash and Southampton Water. 
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North and west of the above-mentioned line, cottages with 
flatter-pitched slated roofs are, speaking generally, more in 
accord with traditional character — usually a safe guide. Such 
cottages, to afford equivalent accommodation, need to be 
differently schemed, the three bedrooms being placed on the 
upper floor. In this form, when reduced to minimum limits 
and built singly, an unpleasant '' pillbox proportion is 
unavoidable ; tUs may be overcome where it is possible to 
build in pairs, as in the example illustrated (Figs. 3 and 
4) from the Lancashire County Council estate at South 
Latham. These excellent cottages, with a useful outbuilding 
comprising cart or packing shed and piggery, have been built 
in considerable numbers for £1,010 per double set, the cost of 
the actual single cottage, comprising the accommodation 
blacked in on the plans, being £445. This price includes a bay 
window and certain internal conveniences which would not be 


LANCASHIRE OXINTY COUNOL. TYPE A OOTFGE 




Fig. 3. 
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introduced where the maximum economy was necessary, the 
result being a cost that is practically identical with the southern 
type of cottage. This type might be built even in the beautiful 
west country — cream washed and with a roof of Cornish slate — 
without outraging local character. 

*«»««« 

THE WORKING OF THE SEEDS ACT, 1920, 
IN THE SEASON 1929-30 

Nine years have now elapsed since the Seeds Act came 
into operation to replace, in permanent form, the temporary 
provisions that were brought into force during the War. 
Primarily, its object was to afford some measure of protection 
to purchasers. In so far as this has been achieved, it has not 
been based upon stringent measures to suppress the sale of 
the cheaper classes of seed of lower quality, but upon the 
broader lines of affording the purchaser as much information 
as is possible and necessary to enable him to choose between 
offers of seeds of different qualities. At the same time it has 
become increasingly apparent, with the passing of the seasons, 
that seedsmen, too, have gahied by the existence of the Act. 
By requiring a clear statement of certain material particulars 
on or before sale or delivery, and rendering the seller who 
gives false particulars liable to punishment, it makes hard the 
path of the disreputable adventurer into the seed business, and 
so affords protection to the trade itself. 

Licensed Seed Testu^ Stations.— Under the Act, the Offieial 
Seed Testing Station for England and Wales was set up at 
Cambridge. The results obtained at the Official Station may 
be used by any seller as the basis of the declaration that he is 
required to give to the purchaser. In addition, the Minister 
is empowered to license private seed-testing stations, and there 
are at present some 82 of these, belonging to seed firms, which 
are licensed to test for the purpose of their own declarations. 
The number is one less than at the end of the previous season. 

Seeds of all kinds may be tested, for the purpose of the 
statutory declaration, at 32 of these private stations. The 
others hold restricted licences, most of them permitting the 
testing of cereal seeds only. It is obvious, hdwever, that the 
accuracy of the results obtained by aU of them is a matter of 
fundamental importance, especially as the firnjis possessing 
their own stations include some of the leading seedsmen in the 
country, and form the bottle-neck ” through which distri- 
bution is largely effected. 
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The inspection of private, licensed seed-testing stations has 
remained in the hands of two Inspectors, who have visited 
each of the more important ones several times during the 
season. These stations are required to retain for a period a 
“ Reserve Portion ” of each sample of seed tested, and 1,310 
of these Reserve Portions have been taken for check testing 
at the Official Station. As usual, attention has been drawn 
to any serious discrepancies disclosed by these tests. In 
addition, there have been issued to each station twice during 
the season a series of three “ Referee ” samples, taken from 
selected bulks, ijx order that a comparison might be made 
between the testing results obtained by licensed stations and 
by the Official Station on samples as nearly as possible identical. 
The general position, as showix by these two forms of control, 
was discussed at the Conference of Seed Analysts, held towards 
the close of the season, and mentioned subsequently in this 
report. 

Visits to Seedsmen. — Most of the routine work in the admini- 
stration of the A(;t takes the form of visits paid by Tiisp^^ctors 
to the premises of seedsmen to ensure that they understand 
and carry out the obligations that are imposed upon them. 
During the year some 0,370 calls were made, including 1,120 
to sellers who had not previously been visiti^d. These figures 
differ but little from those for the preceding year. It has 
been mentiojied in earlier reports that one of the difficulties 
encountered is that of the trader whose main business lies in 
sf)mo other direction, but who takes up seeds as a side-line, 
probably for a short period in the year. Most of these sellers 
handle only packett^d seed, but constant efforts liavc never- 
theless bo(in made to bring them under surveillance. The 
greater part of the time given to inspectional work, however, 
is spent among seedsmen in the usually accepted sense of the 
term, and it is worth recording that there is a fairly general 
consensus of opinion on the part of the Inspectors whoso 
duties include making these calls, that they are, as a rule, 
not unwelcome visitors. 

Visits to Fanners. — In conjunction with the inspection of 
seedsmen’s stocks, the officers engaged on seeds work have 
continued their efforts to bring home to those farmers who 
sell seed the fact that they, too, are required to comply with 
the provisions of the Act. Where other duties bring Inspectors 
into touch with farmer-sellers, the opportunity is taken to 
explain the position to them. Rather moi'e thto a thousand 
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visits, wholly or partially on business connected with the Act, 
were made to farmers during the season. 

Control fiampKng - — ^During the course of their visits, 
Inspectors take each season a number of “ control samples ” 
for the purpose of checking, by means of a test at the Official 
Seed Testing Station, the particulars declared by the seller. 
Excluduig some non-soheduled seeds, which are the subject of 
a separate paragraph below, the actual number of control 
samples thus taken was 1,796, or about 70 more than- last 
year. They included 369 samples of clover, 217 of grasses, 
24 of field seeds, 93 of sugar beet, 355 of other roots, 232 of 
vegetable seeds, 95 of cereals and 411 of packeted seeds. 
Leaving packeted seeds out of accoimt for the moment, it 
was necessary to draw the attention of the seller to omissions 
or discrepancies in 121 cases. There were 16 instances of 
failure to declare the country of origin of grass or clover seeds ; 

15 of omission to state the bushel weight of rye-grass ; 35 of 
declarations either incomplete in some other respect or omitted 
altogether ; and one case in which the seller based his statement 
on his own unauthorized test. The remaining 64 oases all 
disclosed discrepancies in either purity or germination, and 
included 7 samples of grass seed, 25 of clovers, 13 of roots 
and 9 of vegetables. Of these, 17 showed variations between 
the declared purity and that found in the check analysis, 6 of 
them of less than 3 per cent., but 9 of more than 6 per cent. 
The other 37 cases were of germination discrepancies, 18 of 
which were of less than 10 per cent, (and, therefore, not far 
outside the permissible limits of variation), 10 of more than 
10 per cent, but less than 15 per cent, and 9 of more than 

16 per cent. To sum up in a few words the position as regards 
non-packeted seeds, nearly 7 per cent, of the samples taken 
gave rise to correspondence with the seller — 1 per cent, of 
them by reason of a difference as to the purity of the seed, 
2 per cent, on account of the germination, and the remaining 
4 per cent, because of some other matter, such as the omission 
of other statutory particulars. 

Packeted Seeds. — The tendency for the trade in packeted 
seeds to become more and more concentrated in the hands 
of large and reputable firms still continues. It is common 
to find that retailers hold agencies for one or other of a htwaII 
number of well-known houses and stock their packets on the 
“ sale or return ” system. The result is, of course, to reduce 
the practice of holding over a few remaining packets from 
season to season and so to lessen the possibility of seed of 
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low germinatire power beiug sold to the small customer. The 
samples of scheduled seeds in packets taken during the season 
numbered 411. There were a few cases of discrepancies in 
purity and of incomplete declaration on the packet, but 
mis-statements as to germination occurred in only 3-5 per 
cent, of the total, showing a noticeable improvement even 
upon the figures for the previous season. 

Non-Schedoled Garden Seeds.— From time to time the 
suggestion has been made that, for the protection of home 
gardeners and allotment-holders in particular, the salad seeds 
in common use should be brought within the scope of the 
Act. In order to obtain some precise information as to the 
quality of seeds of this kind offered to the public, small 
purchases were made over the coimter in many parts of the 
country. The seeds purchased comprised 31 samples of lettuce, 
24 of celery, 25 of leek, 21 of spinach and 27 each of radish 
and parsley. 

A few poor samples, consisting no doubt of old seed, wore 
found, but generally speaking the tests showed the seeds to 
be satisfactory. 

Seed AnaljnitB’ Conlerence. — ^The Eighth Conference of Seed 
Analysts took place at the Official Seed Testing Station on 
July 25, 1930, with Sir A. D. HaU in the chair. 

The Cliief Officer of the Station reviewed in some detail the 
results of testing the two series of ‘‘ Referee samples that 
had been circulated to licensed stations during the season. 
These had consisted of white clover, cocksfoot and mixed 
rye-grosses, follow^ed by carrot, sugar beet and tares. Although 
the results show^ed room for improvement in certain respects, 
the Chief Officer thought that, on the whole, the analysts at 
the stations w^ere to be congratulated on the measure of 
uniformity attained. At a subsequent stage of the meeting, 
the Chief Officer referred to a number of points which had 
arisen during the season’s work, including the identification 
of heated samples, weevils in seed peas, dodder in flax, the 
effect of dressings on the germination of sugar beet seed and 
the test period for carrot seed. 

Professor S. P. Mercer, of the Northern Irish Official Seed 
Testing Station, read a paper on work that has been conducted 
on the identification of rye-grasses by means of ultra-violet 
light. 

Trainiiig EhqMnina tion ot Soed Analysts. — ^The ninth 
course of instruction in the principles and practice of seed 
testing was held at Cambridge during June and July. Eleven 
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analysts took the course and all sat for the examination. 
Only one candidate failed to satisfy the examiners. The 
standard of efficiency shown in the written papers was said 
by the examiners to have been higher than for several years 
past. 

Seed Analysts’ Bulletin. — Two issues of this Bulletin were 
prepared and circulated during the year. As usual, the full 
results obtained from the exammation of ‘‘ Referee ” samples 
were tabulated and discussed ; some particulars were given 
of seed control in Scotland, the Irish Free State and other 
parts of the world ; attention was drawn to new import 
regulations imposed in certain of the Dominions and foreign 
countries, and articles were included dealing with the English 
wild white clover certification scheme, and with a number of 
other matters of interest to seed analysts. 

Testing of Seeds for Export to the Dominions.— Towards the 
end of 1926, an arrangement was made whereby the cost of 
testing, at the Official Station, seeds for export to certain of 
the overseas Dominions should be met out of a grant from 
the Empire Marketing Board. There was, of course, no 
intention that this arrangement should be of a perpaanent 
character, but it was hoped that the financial assistance thus 
afforded would enable seedsmen at home to obtain a foothold 
in, at least, certain sections of the inter-Empire seed trade. 
It has been usual, in making grants of an experimental though 
commercial nature, to limit their operation to a period of 
three years, and a decision has now been reached that the 
grant in this case must cease at the end of July, 1931. The 
number of samples tested under the scheme during the seed 
year 1929-30 was 1,209, consisting mainly of vegetable and 
pulse seeds, but including also grasses and clovers, mangolds 
and beet, and a few samples of cereal seeds. 

Seed Fotatoes. — It was necessary to institute inquiries in 
31 cases where the statutory requirements relatmg to the 
sale of seed potatoes seemed to have been infringed. Of 
these 19 related to apparent mis-statements as to variety 
and 8 to size and dressing, while in 4 instances the 
declaration was incomplete. Twenty of these cases were 
reported to the Department of Agriculture for Scotland, as 
relating to seed potatoes of Scottish origin, and prosecu- 
tions were instituted in three instances, a conviction being 
recorded in each one. The fines imposed were £5 in two oases 
and £3 in the other. In addition, the Scottish Department 
issued a warning to sellers in 11 instanoes. No English seller 
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of seed potatoes was prosecuted dming the season, though 
warnings were given on three occasions. 

The enforcement of the law in respect of seed potatoes is 
rendered difficult by reason of the fact that a great many 
greengrocers and other traders midertake the sale of seed 
potatoes during a short period of the year. Every reasonable 
effort is made to bring these casual sellers into line with 
regular seedsmen, and a single-sheet instruction has been 
prepared to help them to understand just what is required of 
them by the Act. 

Prosecutions. — Only two prosecutions were taken under the 
Act during the season. In one case a firm at Montgomery 
was proceeded against and fined £2 for failing to give the 
necessary particulars on the sale of swede seed ; and in the 
other a merchant at Uppingham was prosecuted and fined £1 
for making a false statement as to the percentage germination 
of swede seed. 

GenoraL — Copies of the Seeds Act, 1920 (price 3d. net) ; 
the Sccids (Amendment) Act, 1925 (Id. net) ; and the Seeds 
Regulations, 1922 (3d. net), may be obtained, cither directly 
or through any bookseller, from His Majesty’s Stationery Office, 
Adastral House, Kingsway, London, W.C. 2. A leaflet 
explaining the purpose and effect of the Act, and giving 
information as to how to obtain tests of seeds, may be obtained, 
free of charge, from the Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, London, S.W. 1. 
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OYSTER SHELL AND COCKLE SHELL FOR 

POULTRY 

J. Augustus Voelcker, C.I.E., M.A., B.Sc., Ph.D., 
Consvlting Chemist, Royal Agricvltural Society of England. 

At various times, I have had submitted, for analysis, 
samples of oyster shell and of cockle, scallop and similar 
shell, and have been asked what is the difference between them, 
and what there is to account for the fact that, while the former 
is in high favour among poultry keepers and is considered 
indispensable, the latter obtain neither favour nor sale. 
Analyses failed to discover anything in the one or the other 
which, on chemical grounds, would account for the difference. 
As they were found to be practically equally rich in the con- 
stituent, carbonate of lime, for which they are mainly used, 
viz., to ensure the production of a firm shell, one wondered 
how far the preference for oyster shell was based purely on 
“ fancy ” and on judicious exploitation of its virtues, and how 
far on actual fact. 

Possibly, there might be some difference between the two, in 
respect of the mechanical condition and state of aggregation, 
which might occasion what chemical analysis did notVeveal. 
Anyhow, it seemed well to put the question to the practical 
test, and, for that purpose, I enlisted the help of a friend, himself 
well known as an authority on poultry matters, and accustomed, 
by long experience, to the carrying out of reliable investigations. 

At the outset, it was found that, whereas there is a ready 
demand and good sale for oyster shell at from £6 to £5 7 b. fid. a 
ton, and that it is brought over to this country from America, 
cockle, scallop and similar shell lies accumulated at many 
places on our shores and finds a use practically only as material 
for making garden paths, but not for feeding poultry. 

In the course of inquiries made, it was ascertained that, 
for example, on the Essex coast, at the present time, cockle 
shell, as it lies in the heap, can be obtained at 3s. per ton, or fis. 
a ton put on rail, as against the £5 or more per ton realised from 
the sale of imported oyster shell. It is true that, when it does 
find its way to sellers of poultry food, it is occasionally met 
with as an adulterant of oyster shell, and, if asked for by itself, 
will be charged at from £4 to £4 6s. a ton. In one case (Essex), 
whence the two materials were sent for comparison^ the relative 
prices quoted were : oyster shell, 7s. per cwt. delivered ; 
cockle shell, 4s. per cwt. delivered. In another instance 
(Devonshire) the quotations were : oyster shell, 6s. per cwt., 
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cockle shell, 48. 9d. per cwt. Speaking generally, it may be said 
that there is a difference of from £2 to £2 10s. a ton in price 
between the two. 

There remains the fact that cockle and similar shell is not in 
favour with poultry-keepers, the majority of whom will have 
nothing whatever to do with it, but declare that poultry will 
reject it while they will eat oyster shell greedily. Eneourage- 
ment to this belief in the vast superiority of oyster shell is 
naturally given by the importers, and circulars relating to it 
warn purchasers against buying shell that attracts rats, con- 
tains salt that rots the bags, and that has fibre, dirt and other 
impurities with it. Other virtues of oyster shell are claimed, and, 
in particular, the fact of its being of a firm, flaky character and 
not lumpy or crumbly, as well as its being kiln-dried and free 
from excess water. It was to test the value of these assertions 
that the experiments here recorded were undertaken. 

The first step was to analyse samples of each kind of shell, 
and the results obtained are shown in Table I. 

Table I 



Oyster Shell 

Cockle shell 


per cent. 

per cent. 

Carbonate of lime . . 

96-91 

96-40 

Siiioeoue matter 

•14 

•49 

Moisture, &c. 

2-95 

3-11 


100-00 

10000 


There was nothing in these figures to suggest any ground for 
the superiority of oyster shell. Both were, to all intents, 
carbonate of lime, and practically equally rich in this 
constituent, one tliat is recognised as necessary for successful 
®^-lR3dng. Unless there were some virtue in the particular 
state of aggregation of the carbonate of lime in the case of the 
oyster shell, or some difference in the mechanical condition of 
the respective materials, it was difficult to see why there should 
be any difference in their use, or reason for the preference 
generally given to the dearer material. 

Fiist IhrpB riniant- — The experiment was carried out, in the 
first instance, for a jwriod of nine weeks, February 13 to April 17, 
1930. Fifty-five Wyandotte hens wore placed in a pen, and 
these, as any of them became “ broody,” were replaced by 
other hens. 

At the outset, the hens were fed f<wthe first week with 
oyster diell only added to their usual food, which included 
4 lb. of flint grit to the pen per week. Four pounds of oyster 
shell were used to the pen for the week, at the end of which 
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time the quantity consumed by the birds and that left unused 
were noted. The following week the oyster shell was partly 
replaced by cockle shell, the quantities consumed and left 
being noted, as before. Each week the amount of oyster shell 
was further reduced and that of cockle shell increased, until, in 
the ninth week, cockle shell had been entirely substituted for 
oyster shell. 

Table II gives the amounts of each kind of shell given 
per week to the 55 birds, and the amounts of each consumed or 
left to be picked up : — 


Table II. 


SheU 

Shell con- unconsumed 
Week Shell given attmed taken away 

Oyster Cockle Total Oyster Cockle Oyster Cockle 


1930 

lb. 

lb. 

lb. 

lb. lb. 

lb. lb 

(l)Fob. 13-20 

4 

0 

4 

2 

niixe<I 

2 

mixed 

(2) „ 20-27 

H 

i 

4 

2i lb. 

li lb. 

(3) 28-Mar. 0 

3 

1 

4 

n M 

H » 

(4) Mar. 6-13 

2J 

n 

4 

3 .. 

1 

(5) „ 13-20 

2 

2 

4 

3 „ 

1 „ 

(6) „ 20-27 

H 

2i 

4 

3 „ 

1 

(7) 27-Apr. 3 

1 

3 

4 

3 „ 

K » 

(8) Apr. 3-10 

i 

H 

4 

2J* „ 

H » 

(9) 10-17 

0 

4 

4 

2r „ 

11 


* The hens were not laying so well at those periods, which may 
account for the rather lower amoimt of shell consume<l. 


The birds did quite well throughout the pc^riod, and in no case 
was there any complaint of “ soft shell ” with the eggs. When, 
after the first week, the change from oyster shell to a mixture 
with cockle shell was made, the birds were noticed to j>ick out 
the brighter and more shiny particles of oyster shell, but, 
this done, they went on to the rest quite satishictorily, and, 
in the end, as the above table shows, consumed the cockle shell 
just as well as they had done the oyster shell alone. There is no 
reason, accordingly, for considering that the oyster shell is 
superior, or that the difference in price between the two 
materials is justified. 


Second Experiment. — ^At the conclusion of the above trial 
a further experiment was made. Two separate pens of birds were 
taken, the one — ^as additional food — receiving oyster shell only, 
and the other pen cockle shell only, and, as before, noting the 
amounts of each kind of shell consumed. 

Again, about 50 Wyandotte hens were placed in each of 
two pens, and to the one pen oyster shell only was given as an 
addition, and cockle shell only to the other — ^tho relative 
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amounts consumed and left to be picked up being noted. 
Four pounds of grit per week was, as before, given to each pen. 

This experiment was carried on for five weeks, and the returns 
obtained are given in Table III. 





Table III 


Shell 




Total put down 

Shell 

con- 

unconmmed 


Week 

each week 

sumed 

taken away 



Oyster Cockle 

Oyster Cookie 

Oyster Cockle 


1930 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

(l)Apr. 17-24 

4 

4 

2i 

2i 

3 

li 

U 

(2) 

„ 24 -May 1 

4 

4 

2i 

u 

1 

(3) May 1-8 

4 

4 

3 

3i 

1 

i 

(4) 

„ B~15 

4 

4 

3 

3 

1 

1 

(6) 

„ 15-22 

4 

4 

21 

2i 

u 

u 


Total 

20 

20 

141 

15 

5i 

5 


From these results, it will be seen that the lot receiving 
cockle shell only took just as much as did the lot on oyster 
shell. Moreover, there was no apparent difference in the health 
or well-being of the two sets, and no complaint about the eggs 
and their shells. 

(kmclasion. — It is clear from these trials that, when birds 
have become accustomed to the use of cockle shell, they will 
take it just as well and freely as they will oyster shell, and that, 
as the relative analyses would indicate, there is no practical 
difference between the two as a source of lime, either as regards 
the health of the birds or the nature of the eggs. Hence, the 
preference generally accorded to oyster shell must be put down 
merely to “ fancy,” and to advocacy of the more costly 
material. The conclusion to be drawn, therefore, is that the 
cheaper material — cockle shell — will answer the purpose 
quite as well as oyster shell. 
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MARKETING NOTES 

National Mark Eggs. — ^During the 11 months, January- 
November, 1930, the output of the authorized packing stations 
amounted to 206 million eggs, of which 147 million were 
packed under National Mark labels. During the four 
months, August-November, the total output of the packing 
stations was greater by 20 per cent, and the National Mark 
output by 36 per cent, than during the corresponding four 
months of last year. 

Ke^n interest continues to be shown in the scheme, and of 
late more inquiries have been received from all parts of the 
country. Some of these seem likely to lead to the organization 
of packing centres in localities that are not at present served 
by the scheme. 

A report has recently been received on two auctions held in 
the same town in the south of England, at one of which eggs 
were being sold by a National Mark egg packing station, while, 
at the other, ungraded supplies were on offer. The appearance 
of the National Mark packs and the ease and speed with which 
they were disposed of were very striking by comparison, and 
an object lesson to both producers and buyers of the value of 
standardization in marketing. Good prices were made for the 
National Mark eggs, whilst comparatively poor prices were 
received for the ungraded supplies. 

Under the conditions attaching to the scheme, every National 
Mark label applied to a package of eggs (other than a carton 
holding 1 doz. or J doz. eggs) must boar a code mark indicating 
the date of packing. It is required that the code mark shall be 
over-stamped in black in the left-hand bottom space of the 
label, below the grade designation, and the letters must be 
I in. in height. A check slip in the form authorized by the 
Ministry must also be placed inside each container so labelled, 
tearing both the date of packing and the code mark corres- 
pondmg to that appearing on the outside of the case. This 
arrangement will continue during 1931, and a code-dating 
calendar for that year has been prepared. Copies of the 
calendar may be obtained on appheation to the Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, London, S.W.l. 

National Mark Dressed Poultry. — ^Although this scheme is 
still in the experimental stage, about 16,000 head of dressed 
poultry were marketed under National Mark labels during 
the first six months from its inception on June 2, 1980. Slightly 
increasing supplies are now coming forward. 
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Inquiries from producers and packers contiirue to be received, 
and further applications for authorization to apply the 
National Mark are anticipated in the near future. 

Natimial Hark BeeL — ^The weekly average number of sides 
(including quarters and pieces expressed in terms of sides) 
of beef graded and marked with the National Mark during 
December, 1929, and November, 1930, and the number of 
sides graded and marked for the four weeks ended Decem- 
ber 13, 1930, were as follows : — 



London 

Number of aides 

Weekly average — Dec., 1929 . . 

1,198 

»» *> 

—Nov., 1930 . . 

2,026 

Week ended 

— „ 29, 1930 

2,126 

f» »» 

-Dec., 6, 1930 

2,221 


-™ „ 13, 1930 

2,363 

Biukenhead* 


Weekly average - Dec., 1929 . . 

264 

f» >» 

-Nov., 1930.. 

996 

A\"eek ended 

— „ 29, 1930 

634 

>» »» 

—Dec., 6, 1930 

744 

»> »» 

— „ 13, 1930 

Scotland* 

986 

Weekly average -~D(M5., 1929 .. 

1,371 

»♦ »» 

—Nov., 1930 . . 

1,999 

Week ended 

— „ 29, 19.30 

1,904 

»» »» 

—Dec., 6, 1930 

2,362 

»» 

- „ 13, 1930 

2,420 

Total London SwruKS (All nources) 
Weekly averages- - Dec., 1929 . . 

2,823 

>» 

Week ended 

- Nov., 1930 . . 

5,021 

— „ 29, 1930 

4,664 


- Dec. 0, 1930 

6,317 

*• 

— „ 13, 1930 

6,759 


Birmingham 


Weekly average — Dec., 1929 . . 

442 

»* *f 

Week ended 

—Nov. 1930 .. 

464 

— „ 29, 1930 

469 

»» »> 

—Doc. 6, 1930 

646 

ft 

— „ 13, 1930 

♦ Sides consigned to London. 

486 

The total nimiber of sides of beef graded and marked duiing 

November, 1930, 

was the highest for any 

month since the 


introduction of the scheme, both for London and for Birmuig- 


ham, and forms striking evidence of the hold that the National 
Mark Beef Scheme ha.s now obtained in the trade in both 
these areas. 

The continuation of the National Mark Beef Scheme in the 
London Mid Birmingham areas until October 31, 1931, has been 
authorized, also the extension of the scheme to the Leeds and 
Bradford areas, and to towns in South Wales, for a period of 
twelve mouths. This wm recommended by the Inter-Depart- 
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mental Committee on the Grading and Marking of Beef, 
whose Report* should prove of considerable interest to pro- 
ducers and distributors. It is hoped to introduce the National 
Mark Beef Scheme in the Leeds-Bradford area towards the end 


of January, 1931. 

National Mark Apples and Pears. — The total number of 
authorized packers in the Apple and Pear Scheme is now 93 
for apples and 1 8 for pears. 

The following is a list of growers who have recently been 
authorized APPLES 


Cambd : 


Cheshire : 
Devon : 

Essex : 


Hunts : 
Kent : 

Notts : 
Salop : 
Somerset : 

Suffolk : 
Surrey : 

Wares : 


Canibs : 

Cheshire : 
Essex : 
Kent : 
Norfolk : 

Wares : 


Ayers & Son, PJlm, Wisbech. 

B. N. Doubleday, Upwell, Wisbech. 

Hickman & Co. (Wisbech), Ltd., Leverington, Wisbech. 
Hopkins & Morton, Kentmero, March. 

H. C. Groom & Co., Bellevue Farm, Guildon Sutton, Chester. 

S. B. Neill, Sunnyhaye Fruit Farm, Woodbury Salterton, 

Exeter. 

T. B. Douglas, Stratton, Hat hold Peverol, Chelmsford. 

W. Lawrence, Fruit Farm, Ashdon, SatTron Walden. 

H. C. Stone, Thanet Grange, Prince Avenue, Southend-on- 
Sea. 

M, Swan, The B.X. Ranch, Little Totham, Maldon. 

W. L. Taylor, Galleywood, Chelmsford. 

E. H. Harrison, The Shrubbery, St. Neots. 

S. E. Foreman, Summer Lees, Henihill, Faversham.' 

Major J. H. Gill, D.S.O., Foxglove, Willosborough, Ashford. 

T. R. Jeffcock, WeUiam Cottage, near Retford. 

E. Nicholls, Weeping Cross, Cross Houses. 
Norton-sub-Hamdon Fruit Farm, Norton-sub-Hamdon. 
Smith and Urulerwood, Street. 

Miss M.B. Amos, The Fruit Farm, Beyton, Bury St. Edmunds. 
Lieut. -Col. S. R. Normand, Manor Lodge, Stoughton, 
Guildford. 

J. A. Southall, Offenheun, Evesham. 

W. F. Swift, Fladbury, Pershore. 

PEARS 

Ayers & Son, Elm, Wisbech 
Hopkins & Morton, Kontmere, March. 

H. C. Groom & Co., Bellevue Farm, Guilden Sutton, Chester. 
T. B. Douglas, Stratton, Hatfield Peverel, Chelmsford. 

East Mailing Research Station, East Mailing. 

Colonel B. J. Petre, Westwick Fruit Farms, Westwiok, 
Norwich. 

D. Blore, Craycombe Farm, Fladbury, Pershore. 


Authorized packers are required to indicate the date of 
packing on packages containing National Mark apples and 
pears. For this purpose, packers, if they so desire, may sub- 
stitute a code date on the National Mark label for the actual 
date. The code date, when used, must be over-stamped in black 
upon the National Mark label in the place provided, the letters 
being f in. in height. 


♦ Cmd. 8648. 
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This arrangement will continue during 1931 ; code-dating 
calendars may be obtained on application to the Miioistry of 
Agriculture and Fisheries, 10 Whitehall Place, London, S.W.l. 

National Msxk Tomatoes and Cucumbers : A Review of 
Progress* — ^The National Mark Scheme was applied to tomatoes 
and cucumbers in 1929, largely at the request of growers’ repre- 
sentatives. The grade standards prescribed, and the regulations 
laid down as to packages and packing, follow closely those 
established by the British Glasshouse Produce Marketing 
Association. 

Authorization of Packers . — ^In the first season, 78 growers 
were authorized for packing tomatoes and 24 for cucumbers. 
For a variety of reasoixs, the development of this scheme has 
not been so notable as in the case, for example, of the apple 
and pear scheme. In the first place, there are a number of 
growers with a very large output who have established private 
marks and a reputation for consistent grading ; some of th(ise 
growers have r(mamod outside the scheme, and, by their 
example, they have influenced smaller growers to do the same. 
Others have failed to appreciate the necessity for strict com- 
pliance with the grade standard, or have desired a standard 
that would vary with the fluctuating condition of the crops. 
Some have been deterred by the cost of labels and the cost of 
pasting labels on the boxes. Despite these factors, however, 
a further 11 tomato growers and 7 cucumber growers were 
authorized during 1930, making, in all, 89 authorized packers 
of tomatoes and 31 of cucumbers. 

Quantities Marketed . — It is impracticable to obtain precise 
figures as to quantities of tomatoes and cucumbers marketed 
under the Mark, but the tomato scheme, at any rate, has made 
substantial progress, and there is no doubt that large quantities 
of National Mark tomatoes have reached the markets. 

The quantity of National Mark cucumbers marketed has 
been relatively small, even with packers who have given the 
scheme full support. There are several reasons for this. With 
early crops, the proportion of cucumbers that fall wdthin 
the National Mark grades is small, prices are high and buyers 
are not critical €i8 to shape. Growers therefore find it more 
remmierativo to pack below National Mark grade. Again, inr 
the last two seasons, a large proportion of cucumbers have 
lacked the bright-green colour required by the scheme, and 
authorized packers have not been able to apply the Mark to 
that part of their output. They naturally feel that the with- 
holding of the Mark gives buyers an impression that the un- 
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marked packs are much more inferior in quality than is actually 
the case. The edible quality of a cucumber bears little or no 
relation to its colour, but colour, nevertheless, is an importmit 
factor in selling ; the average consumer prefers a bright-green 
cucumber. Objection is taken also to the exaggerated im- 
pression of inferiority given to unmarked packs that are just 
below National Mark grade in straightness and shape. No 
satisfactory suggestion for dealing with these matters has yet 
l)een made. 

Distribution . — ^Most National Mark tomatoes from the Lea 
Valley area have been placed in the Midland and Northern 
markets, a relatively small proportion only coming on the 
London markets. Those from the Worthing district have been 
divided between the London markets and the south-coast 
towns. Provincial growers generally have placed their supplies 
in neighbouring towns. A very small proportion of purely 
local trade has been developed, but as the scheme does not 
at present offer immediate advantages where the producer sells 
directly to the retailer, development in this direction is uncertain. 

Grading . — Inspection of supplies on packers’ premises and in 
wholesale markets has shown that the grading of National 
Mark supplies, on the whole, has been satisfactory." Con- 
traventions by six of the packers of tomatoes have been 
repoiied this year, and aU but two of these were obviously 
due to lack of supervision of the packing operations. The 
improvement in the grading of tomatoes marketed by growers 
not using the Mark is most noticeable ; several have stated 
that they are grading to National Mark standards, but do 
not apply to become authorized packers because they fear 
the effect of an adverse report should a few off-grade packagos 
slip through under the Mark. There has been a dofinito and 
general improvement in the grading of cucumbers. 

Packages . — ^Although a number of typos of packages are 
authorized, the scheme has been practically confined to the 
non-returnable 12-lb. tomato box and the two-layer cucumber 
box. There is a definite reluctance to use the National Mark 
on tomato strikes and cucumber flats. 

Labels . — ^The cost of National Mark labels seems to have 
•had a deterrent effect upon some packers. The costmg of 
labels is, therefore, being reviewed. Suggestions have been 
made (i) for incorporating a small National Msirk with the 
grower’s own label, (ii) the use of a small, gummed label to 
place on the grower’s own label, aird (iii) for a National Mark 
rubber stamp. To meet the views of many packers, the space 
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for the grower’s name or mark has been enlarged, but it must 
be pointed out that if the full benefits of the National Mark 
Scheme are to be obtained and a basis for national adyertising 
established, the National Mark on the label must be paramount 
and National Mark labels must be uniform for all packers. 

The cost of pasting labels on boxes is also a source of 
complaint. Where ready-branded boxes have been used 
previously, it is an added cost that is irksome. In the marketing 
of almost all commodities, however, the use of printed or 
branded wood is being abandoned in favour of attractive 
coloured labels, and it would be a retrograde step to adopt 
branding because of the slight extra cost of the label and 
pasting. A bright and attractive label is undoubtedly an 
important factor in selling. 

National Mark Strawberries. — ^Applications for enrolment in 
the National Mark Scheme for strawberries are still being 
received, and an important increase in the number of 
authorized packers may be anticipated next season. 

The use of a new contamer (Deep No. 2 Climax chip basket) 
has been approved for packing strawberries under the Mark. 
Tliis basket is capable of holding 2 lb. of fruit with greater 
ease, and with less risk of the berries being crushed, than the 
ordinary Climax chip. 

National Mark (burned Fmit, Peas and Beans.— Displays of 
National Mark caimed fruit continue to be a feature in grocers’ 
shops, large and small, throughout the country. The popu- 
larity of the produce has been strikhig, and supplies are 
rapi^y becoming depleted. Some authorized canners with 
large outputs report that they arc completely sold out of 
certain varieties, and the anxiety of wholesalers to secure 
adequate supplies is shown by reports that contracts liave 
been made to take the whole output of authorized camrers 
for several years ahead. 

Proposals to include additional varieties of fruit and vege- 
tables in the scheme during 1931 are now under consideration. 

Watimujl Mavfc Wheat Flont. — ^The following firms have been 
enrolled as authorized re-packers of National Mark flour : — 

Alderton, Ltd., 2 Malton Street, Plumstead, S.E. 18. 

Baldwin Flour Co., Blackburn, Lwes. 

B[athway & Hillier, Lyneham, Wilts. 

E. Patchell, High Street, Aylesford, Kent. 

A. H. Rayward & Sons, High Street, East Grinstead, Sussex. 

The cookery competitions that it is proposed to hold under 
the auspices of the National Pederation of Women’s In- 
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stitutes should do much to stimulate interest in National 
Mark flour in rural areas. Already numerous inquiries have 
been received for the names of wholesale and retail suppliers, 
and it is hoped that many more names of grocers and bakers 
will soon be added to the list of authorized re-packers. Any 
re-packer who packs and sells a minimum quantity of 10 
cwt. of flour of all kinds per week, or who can produce evidence 
that during a period of six months before application he has 
purchased not loss than one sack (280 lb.) of National Mark 
flour for re-sale, is eligible to apply for authorization in the 
scheme. 

The Director of the National Bakery School, reporting 
on the bread-making tests carried out on behalf of the Ministry 
with representative samples of National Mark (Yeoman) 
flour from wheats of the 1930 crops, states that all the flours 
were of a good average standard and more uniform than in 
previous years. Good “ oven-bottom,*’ crusty bread (other 
than cottage) of excellent appearance, texture, flavour and 
keeping quality was baked by a simple process that has now 
been described in leaflet form (Marketing Leaflet No. 12E) 
for the guidance of bakers and others interested. Copk^s may 
be had on application to the Ministry. 

National Mark Halt Products.— The demand for phar- 
maceutical malt extract with cod-liver oil is, to a large extent, 
governed by temperature and climatic conditions. The winter 
of 1929-30 was exceptionally mild, with the result that the 
sales of “ malt and oil ” of all kinds were considerably below 
normal; similar conditions obtained in the autumn of 1930. 
One important eflEect of the scheme has, however, been to 
encourage the use of home-grown malting barley to a far 
greater extent than would appear from a consideration of the 
quantities of malt products actually marketed under the 
National Mark. Some of the largest manufacturers have 
decided to use home-grown barley only for all their products, 
whether or not bearing the National Mark, and the tendency 
in this direction will no doubt become more pronounced as the 
advantages of the scheme, with its insistence upon standard 
quality, become more widely known. 

National Mark Cider. — ^The Minister has appointed a National 
Mark Cider Trade Committee to consider applications for 
permission to apply the National Mark to cider made from 
home-grown fruit, to make recommendations thereon to the 
National Mark Committee, to consider reports regarding the 
application of the National Mark by cider makers and bottlers, 
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and generally to advise the National Mark Committee and the 
Ministry in regard to the application of the Mark to cider 
made from home-grown fruit. 

The National Mark Cider Trade Committee consists of : — 

G. Stubbs, £i8C|., F.C.S. (Chsinnan). 

Professor B. T. P. Barker, M.A., F.R.H.S. 

The Hon. J. W. Best. 

E. F. Buhner, Esq. 

R. H. Densham, Esq. 

W. C. Gaymer, Esq. 

A. Hole, Esq. 

Sir Wm. Lobjoit, O.B.E., J.P. 

J. H. Todd, Esq. 

B. K. Welch, Esq. 

S. Weston, Esq. 

Mr. J. H. Gorvin, C.B.E., of the Ministry, is Secretary of the 
Trade Comniittee. 

The Trade Committee, at its first meeting on December 4, 
decided to recommend the following manufacturers and farm 
makers for authorization under the Scheme : — 

First List of Applicants for Authorization 
London : H. & G. Simonds, Ltd., Plough Brewery, Wandsworth 

Road, London. 

Berkshire : H. A. G. Simonds, Ltd., The Brewery, Reading. 

Devon^: Carr & Quick, Ltd., 16 Queen Street, Exeter (and at 

Topsham and Crediton). 

Dartington Hall, Ltd., Skinners Bridge, Dartington, 
Totnes. 

Edwin Hill & Son, Ltd., Staverton, Totnes. 

H. &. G. Simonds, Ltd., The Tamar Brewery, Devonport 
(and at Crabbs Park, Paignton (N. P. Hunt & Son) ). 
Schweppes, Ltd., Hele. 

Dorset : Dorset Farm Cider Makers’ Federation. 

Gloucester : Severn Vale Cider Co., Ltd., Bushley, Tenterbury. 

Schweppes, Ltd., Bledisloe Cider Mills, Blakeney. 

Sydney Willetts, Blakeney. 

Hereford : Bonner & Durrant, Holmer. 

William Evans & Co. (Hereford and Devon), Ltd., Wide- 
marsh, Hereford. 

R. E. Ridler, Clehonger Manor, Clehonger. 

Watkins’ Pomona Cider Co., Wye Bridge, Hereford. 

H. Weston & Sons, The Bounds, Much Marcle, near 
Gloucester. 

Middlesex : H. &, G. Simonds, Ltd. (trading as Ashley’s Staines 
Brewery, Ltd.), Staines. 

The Taunton Cider Co., Ltd., 20-24 The Arches, South 
Harrow. 

Somerset : R. N. Coate & Co., Ltd., Nailsea. 

The Quontock Vale Cider Co., Ltd., North Petherton, 
Bridgwater. 

Schweppes, Ltd., Weare. 

Somerset Cider Apple Growers’ and Farm Cider Makers’ 
Federation, Tor Court, Glastonbury. 

The Taunton Cider Co., Ltd., Norton Fitzwarren. 

E. H. Wells (trading as “ Loma Doone Cider Vintage ”), 
Ford I^uit Farm, Wellington. 

3V 
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The Committee also recommended that authorized makers 
should he permitted to apply the National Mark to stocks 
of cider made from previous seasons’ apple crops, provided 
that satisfactory evidence be forthcoming to show that such 
cider is qualified for sale under the National Mark. 

Publicity for National Mark Produce. — ^The Ministry’s general 
programme of autumn and winter advertising was continued 
in December. The last two insertions in the series of advertise- 
ments in the national and chief provincial newspapers dealt 
with National Mark malt extract with cod-liver oil and National 
Mark canned fruits I’espectively, while a special Christmas 
appeal on behalf of National Mark beef was inserted in the 
London evening newspapers. Sjxjcial advertising in news- 
papers circulating in the Eastern Counties was also continued, 
and the series was concluded shortly before Christmas. 
Advertising in trade journals covered National Mark beef, 
eggs, fruit, wheat flour, malt flour, malt extract with cod- 
fiver oil, and canned fruits, peas and beans. 

At the end of November, a personal letter from the Minister 
was sent to some 50,000 women householders in a p4rt of 
south-west London, urging them to specify “ National Mark ” 
when purchasing any of the commodities referred to in the 
National Mark booklet, a copy of which was enclosed with the 
letter. Authorized packers of National Mark eggs, poultry, 
flour, caivned fruits, and malt extract with cod-fiver oil were 
notified of the dispatch of the letters, and also local butchers 
who regularly stock National Mark beef, grocers, dairymen, 
fruiterers and chemists. It was suggested to the local retailers 
that the IkCnister’s letter provided a good opportunity to make 
special displays of National Mark products, for which liberal 
supplies of display material were offered. 

At the beginning of December, a personal letter from the 
Minister was also sent to some 16,000 women householders 
in the Yardley Division of Birmingham, together with a copy 
of the National Mark booklet and an attractive new leaflet 
on the subject of National Mark beef, containing recipes for 
using up a joint of beef. The letter had special reference to 
National Mark beef, which, by means of press publicity and 
in other ways, was again wd|l advertised in Birmingham 
during December. The press advertisements gave prominence 
to the window-dressing competition— reference to which was 
made in the December issue of this Jottbbae (p. 915). This 
competition was organized in four groups, on a district basis, 
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and was open to retail butchers who had regularly stocked 
National Mark beef for at least four weeks immediately before 
the competition. While the total entry (46) was not large, 
the competition proved a distinct success. The judges stated 
that the general standard of the exhibits was exceptionally 
high and rendered the judging difficult. They were impressed 
by the particularly attractive appearance and general high 
quality of the beef displayed, and considered that the com- 
petition as a method of encouraging consumers to appreciate 
high class, home-killed beef had certainly served its purpose. 

The scale of points on which judging was based was as 
follows : — 

General display and quality of National Mark Beef 40 points 

Technical skill in cutting and the attractive pre- 
sentation of joints . - . . . . . . . . 30 „ 

Display of appropriate posters and other advertising 

matter . . . . . . . . . . . . 30 „ 

Prizes of £20, £10 and £5 were awarded for the three best 
entries in each of the four groups, together with a number of 
prizes of £1 each. Photographs of the displays which received 
the first prizes are reproduced in the accompanying illustration 
inset. The three winners in each group and date of tlie 
group competitions were as follows ; — 

Group 1. — (North-Wostoni Area) : November 26. 

Judge : Councillor R. E. Probert, of Wolverhampton. 
1st ; G. A. Smith & Sons, 224 Soho Road, Handsworth. 

2nd ; E. T. Barker, 464 Bearwood Road, Smethwick. 

3rd : Walter Smith, 624 Bearwood Road, Smethwick. 

Group 2. — (South-Eastern Area) ; December 3. 

Judge : Alfred Pugh, Esq., of Pontycymmer, Glamorgan, 
let : F. W. Wright, 632 Moseley Road, Moseley. 

2nd : Birmingham Co-operative Society, 1,102 Warwick Road, 
Acocks Green. 

3rd : Birmingham Co-operative Society', 408 Coventry Road, 
Acocks Green. 

Group 3.-” (North-Eastern Area) : December 10. 

Judge : J. B. Pitchford, Esq., of Newi>ort (Mon.), 

1st : Walter Barker, 98 Alum Rock Road, Saltley. 

2nd : J. RowbeiTy, 23 Gravelly Hill, Erdington. 

3rd ; Birmingham Co-operative Society, 661 Green Lane, 
Small Heath. 

Group 4. — (South-Western Area) : December 17. 

Judge : G. H. Collinge, Esq., of Southport. 

Ist : J. A. Bates, 80 Bristol Street, Birmingham. 

2nd ; W. H. Haynes, 1 Oak Tree Lane, Solly Oak. 

3rd : Ten Acres & » Stirohley Co-operative Society, 1369 
Pershore Road, Stirchley, and 725 Bristol Roed, 
Northfield. 

A circular letter was dispatched during December to every 
butcher selling National Mark beef in the London and 
Birmingham areas, asking them to make a special feature of 
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National Mark beef in their Christmas meat displays and 
offering to supply additional posters and other advertising 
material for this purpose. 

H.R.H. the Duke of York visited the Ministry’s National 
Mark Beef and Live Pig Exhibits at the Smithfield Club Pat 
Stock Show at the Royal Agricultural Hall, Islington, on 
December 8, and marked a side of beef on the Ministry’s 
stand. A photograph of His Royal Highness, taken on the 
stand, is included in the accompanying illustration inset. 
After his visit to the Show, the Duke of York sent a letter to 
the Earl of Guilford, President of the Smithfield Club, in the 
following terms, in which the National Mark Beef Scheme is 
specially commended : — 

146 PicccwJilly, 

W. 1. 

Dear Lord Guilford, December 8, 1930, 

It has been a great pleasure to me to visit Smithfield Show 
once agcun. The Smithfield Show is an outstanding event in the 
calendar, not only of the countryman but of the town dweller 
also, and it is no matter for surprise that it should be one of 
London^s most popular autumn functions. But the Show is not 
only a magnificent spectacle ; it is an annual assertion ^pd proof 
of the fact that the best British livestock is pre-eminent through- 
out the world, and I know how much this is due to the stimulating 
influence of the competitions organized by the Smithfield Club. 
I am glad to know that this year’s Show is in every way worthy 
of the trikditions established by its long line of predecessors, 
and I congratulate the Smithfield Club most heartily on the 
successful results of its enterprise and effort. 

As a Vice-President of the Club, I take a special interest in the 
welfare of the cattle industry and in schemes for increasing its 
prosperity. A scheme which has for its object not only the general 
grading up of our livestock in this country, but also the improve- 
ment of meat marketing methods and the provision of a better 
service to the consuming public is therefore one that commends 
itself especially to me. For this reason, 1 was particularly 
interested in the display of National Mark Beef in the Gilbey 
Hall. I remember that my brother, the Prince of Wales, in- 
augurated the scheme at Islington Abattoir just a year ago, and 
I am very gratified to know that since then it has achieved a 
striking measure of success in London, where, I am told, practically 
the whole of the gradable supplies of Home-killed Beef on the 
Central Markets are, and have been for some time, graded and 
marked with the National Mark. It is clear that this progress 
could only have been achieved with the goodwill of all concerned, 
wholesaler, retailer, and consumer, and it is most encouraging 
to have such evidence of general support for a scheme which 
gives promise of help to our farmers and is at the same time 
a definite service to the public. I feel sure that the success of the 
scheme in London is a prelude to a similar result in Birmingham, 
a City which is not usually behind the Metropolis in adopting 
up-to-date methods, and I am glad to know that it is about to be 
extended to Leeds and Bradford. 
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There are, of course, many other features of the Smithheld 
Show which are worthy of attention, but I have referred in 
particular to the National Mark Scheme because of its national 
importance and because 1 feel that it is an essential complement 
to the great work which the Breed Societies have done and are 
still doing for the British livestock industry. Efficient production 
deserves efficient marketing. 

Yours sincerely, 

(Signed) Albert. 

Displays of Home Produce. — By the courtesy of the Secretarj^ 
of the Institute of Certificated Grocers, a valuable opportunity 
for a display of Home and Empire commodities has been 
provided on the occasion of the occupation by the Institute 
of new offices at 50 Doughty Street, London, W.C. 1. A 
room has been set apart for a period of six months, during 
which various commodities of interest to the grocery trade 
will be displayed in succession. The first display, which was 
staged for the opening ceremony on November 20, 1930, 
consisted of canned home-grown fruits and vegetables. 

Arrangements have also been made for the use of a show- 
case in the entrance hall of the Hippodrome Theatre, 
Birmingham, for a period of three months, during which 
various National Mark commodities are being displayed. 

Marketing Demonstrations. — ^Marketing demonstrations were 
staged during December at : — 

Birmingham Fat Stock Show : 

Nov. 29-Dec. 4. (National Mark Beef.) 

Smithfield Show : 

Agricultural Hall, London. Dec. 8-12. (National Mark Beef 
and Commercial Pigs.) 

Iteessed Poultry Competition at Gloucesteidiire Show.— At 

the Annual Exhibition of Produce arranged in connexion 
with the Gloucestershire Root, Fruit and Grain Show, held 
at Gloucester in November last under the auspices of the 
Gloucestershire Education Committee, a special class for a 
market pack of 12 chickens was included in the schedule of 
competitions. One of the Ministry’s marketing officers acted 
as judge of this class and was much impressed by the quality 
and appearance of the best entries. Great credit is due to the 
Education Committee and to the County Poultry Instructor 
for their interest in the movement towards the better marketing 
of dressed poultry and for instituting a competition class 
that will, without doubt, soon become a regular feature at 
other shows. 

It may be of interest to indicate the system of scoring 
adopted which was found to work well. The points were 
allotted as follows : — 
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Points 

(1) Quality — t.e., softness of breast meat . . « . 30 

(2) Size with oompactness . . . . . . . . 20 

(3) Straightness of keel, fineness of bone and 

absence of surplus fat. . . . . . . . 20 

(4) Fine texture and colour of skin . . • • 16 

(5) General finish and marketable appearance . . 16 

Total .. ..100 

Photographs of the display and of the winning pack, -v^hich 
secured 92 points, are, by the courtesy of the Education 
Committee, reproduced in the inset facing page 1017. 

Pig Industry CoonciL — ^The standard of quality of the pig 
supplies of this country is somewhat low ; this weakness is 
accentuated by a lack of knowledge of market requirements, 
commonly resulting in the consigiunent of pigs to markets 
for which they are least suited. Moreover, the practice of 
selling live pigs by auction in ungraded lots renders it difficult 
for the producer to measure the influence of quality upon 
price. 

The Pig Industry Coimcil has, therefore, under consideration 
an experiment with the object of testing the practicability of 
grading live pigs before sale by auction, and hopes shortly 
to be in a position to discuss details with the interests concerned. 

The Agricoltnial Marketing BilL — ^The three main agricul- 
tural organizations in Scotland have declared their approval 
of the principles of the Agricultural Marketing Bill. The 
Scottish National Farmers’ Union, at a meeting on October 10 
last, re-affirmed their former support of the principle of 
organized marketing, but suggested that it would be handi- 
capped without the control of imports ; a Committee has 
been appointed to consider the clauses of the Bill in detail 
and to make suggestions. Since that date, a joint deputation 
of this body and of the Scottish Agricultural Organization 
Society has waited on the Secretary of State for Scotland 
and assured him that their organizations supported the basic 
principles of the Bill, subject to amendments that are now 
the subject of discussion. 

The Scottish Chamber of Agriculture has also approved 
the principle of the Bill, by a good majority, subject to satis- 
factory provision being made against the frustration of a 
scheme by imports. 

Be(ngai)izatioii dE flie Milk Bidnstry.-^n Thursday, 
November 20, 1930, Lord De La Warr, Parliamentary 
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Secretary to the Ministry, received a deputation from the 
National Association of Creamery Proprietors to discuss 
proposals for reorganizing the milk industry. The discussion 
was of an informal character. The necessity for close co- 
operation between organized creameries and organized pro- 
ducers was emphasized by the deputation, but it was agreed 
that the compreheixsive organization of milk producers under 
the Agricultural Marketing Bill was a necessary precedent 
to any satisfactory solution of the surplus problem, and the 
further development of the industry on sound lines. 

Vova Scotia : Fniit Export Be^alations. — ^The Canadian 
Fruit Export Regulations, made under Section 10 of the Fruit 
Act of 1927, came into force, in the Province of Nova Scotia, 
on September 20, 1930. The regulations provide that any 
fresh fruit («.e., apples, pears and plums) shall, before export, 
be subject to inspection and be certified to comply with all 
requirements of the Fruit Act and to be of the grade designated. 

East Prussia : Cheese Control System.— Tilsit cheese, which 
corresponds in East Prussia to the Cheddar cheese of this 
country, is to become subject to a voluntary control system 
involving the use of an East Prussian trade-mark. The 
dairies that wish to make use of the mark will be subject to 
regulations drawn up by the Chamber of Agriculture for the 
province. These regulations will include a requirement that 
no cheese shall contain less than 46 per cent, of butter-fat 
in the moisture-free substance, and the stamping of defective 
cheese will not be permitted. The trade-mark will be placed both 
on the cheese itself and on the special packing to be adopted. 

Grading and Marking of Beef in the U.SJV.— The beef 
grading and marking service in the United States, a note 
on which appeared in the September issue of this Joubnai., 
is fully described in Leaflet No. 67, recently issued by the 
Uiuted States Department of Agriculture. The grading 
service was commenced experimentally at Chicago on 2, 
1927, and was eventually extended to eight other large 
centres. A permanent scheme was introduced on July 1, 1088, 
and a charge of |2 an hour was made for the grader’s time, 
with a minimum charge of $1. Under favourable conditions, 
one man can grade from 60 to 75 carcasses an hour. On this 
basis, the cost of the service ranges from about 2| to 3]^ cents 
a carcass'.. The benefits of the service, as set out in the leaflet, 
are of interest ; — 

Oeneral. — ^Uninterrupted consumption of a product is largely 
dependent upon its conformity to certain recognised standards of 
quality. 
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Stockmen benefit primarily because the service ensures the 
sale of their finished product (beef) according to its standard of 
(juality. If beef consumption is stimulated through more intelligent 
buying on the part of the consumer, it re-acts to the benefit of 
producers. Dealers have testified to increased sales since handling 
stamped beef. 

Slaughterers and Packers . — ^Uniformity in quality of product, 
specially indicated by a label, increases confidence in purchases 
and tends to eliminate dissatisfaction and complaints. The service 
is, therefore, of material benefit to slaughterers and packers. 

WholesaUrs and- Brokers . — The class and grade stamp on the 
beef is the Government’s official statement of quality. tVhen 
once a customer understands the significance of the grade terms, 
the time taken in placing orders is reduced to a minimum. 

Retailers . — The retailer needs the confidence of the consuming 
public. This confidence is increased and the sale of products is 
helped if they bear identifiable grade stamps or marks signifying 
dependable quality. The grading service raises the standard of 
retail meat selling. 

Hotels f Restaurants ^ etc . — ^Uniformity of the meat served in 
hotels and restaurants is of importance, as it often determines 
the reputation of a business of this nature. The proprietor can be 
reasonably certain of obtaining beef of the quality he wishes to 
serve by buying meat of the grade and class so stamped by the 
Government grader. 

Housekeepers are assured of a degree of satisfaction commen- 
surate with the grade of beef ptirchased. Beef possesses a wide 
range of quality which the average person is unable to distinguish. 
The Government’s grade stamp is an assurance of quality and a 
means of identifying the various grades of beef. 


The Advertising of Agricnlioral Produce in Germany,— The 

following abridged translation of an article that has recently 
appeared in a German agricultural journal* is an interesting 
survey of problems that are engaging attention not only in 
Germany but in this and many other countries. It is of 
particular interest and value to readers in this country in 
view of the broad similarity between agricultural marketing 
conditions in Germany and Great Britain. 

If full use is to be mfide of publicity for agriculture it must 
comprise : — 

I. Publicity to assist the sales of agricultural products — 

(1) directed towards the trade and the co-operatives; 

(2) directed towards the consumer. 

II. Publicity as a means of providing instruction and information 

within the agricultural industry — 

(1) to improve the adjustment of production to market 
conditions ; 

(2) to promote organization among producers. 

Sales publicity is of outstanding importance, louring the last 
decade, as a result of the increase in the national income and the 

* Bl&tter Hit Landwirtschaftliche Marktforschung (Monatsschrilt dm 
Institute fur Landwirtschaftliche Marktforschung) : Berlin, October, 
1930 . 




1931.1 


Marketing Notes. 


1021 


development of induetriee catering both for ordinary and for 
luxury requirements, together with often extraordinarily successful 
advertising, there has been a redistribution of expenditure in the 
family budgets of large ^oups of the population. Expenditure 
on foodstuffs has declined relatively to otlier expenditure, 
although absolutely it has risen. It is only to be expected that a 
part of the increasing purchasing power should find an outlet in 
satisf 3 dng those new wants, additional to the mere need of food, 
that have arisen ; but as the prosperity of the masses increases, 
agriculture must be especially concerned to see that an undue 
proportion of their increased purchasing power is not defiected 
from its own markets. If, however, })ublicity is desirable in times 
of }>rosperity, when a part of the increase of income goes in any 
case to raise tlie standard of food consumption, it is urgently 
needed in periods of depression, to ensure that as large a share 
as possible of the purchasing power of the public is retained for the 
markets for agricultural produce, and especially for high-class 
produce. 

The greal task of agricultural publicity is to produce in the 
l^sychological influences directed upon purchasers a balance that is 
fair to the agricultural industry. Abroad, this parity of industrial 
aiul agricultural publicity has to a great extent bc^n achieved. 
More than 60 ]>er cent, of the posters and bills in the New York 
subway advertise foodstuffs ; and in other forms of advertising in 
the II.8.A.. food is usually veiy prominent. In Germany, on the 
contrary, only a diminishing share of all publicity employed is 
devoted to foodstuffs. 

The reason why food is so widely advertised in the U.S.A. 
is to be sought in the fact that in that country largo concerns 
are engaged in the trade in foodstuffs. Firms like 8wift, Armour, 
Libby, Borden or the General Food C'orporation have made 
sales publicity a central feature of their marketing policy, no less 
than the soap and cigarette concerns. In Germany, such pro- 
]>aganda in favour of agricultural produce is difficult, partly 
because these giant organizations are only found in the trade in 
certain imported fooilstuffs, such as margarine and bananavS, 
and not in the trade in German agricultural produce. To carry 
out publicity campaigns, therefore, the scattered forces of farmers, 
of co-operatives and also of the trade must be gathered together. 

Propaganda for farm produce costs money ; and expensive 
mctho<ls of advertising costing him<lreds of thousands of marks 
can only be undertaken by large organizations with ample supplies 
of capital. Moreover, except where special products are advertised, 
such publicity benefits not only the individual, but the whole 
farming community as well, so that the farmer is hardly prepared 
to spend considerable sums on advertising a product. Thus, sales 
publicity, which is for the benefit of all, must be built up, not by 
individual effort, but like the farmers" marked, upon a co-operative 
basis. It remains none the less a matter for private enterprise. 
State assistance for agricultural publicity is required, but the 
chief costs must be borne by the parties interested —that is, by 
the farming community and agricultural societies, the trade 
and the co-operatives. 

In particular, the agricultural co-operatives, which, as the 
trustees of the farmers, are interested in getting the best possible 
prices for their produce, are called upon to undertake this duty. 

It is not only as regards finance that greater difficulties are 
encountered in advertising agricultural than industrial pro- 
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ducts. A further problem arines from the fact that sales publicity 
can only promise successful r^ults if : — 

(1) an accurate impression of the commodity is conveyed ; 

(2) the equality of the commodity advertised strengthens the 

effect of the advertisement — that is, if the quality is good, 

consistent and reliable ; and 

(3) the product is found by the purchaser to be good value. 

For a large proportion of Geiman agricultural products, con- 
ditions (1) and (2) are still lacking. There are, it is true, certain 
standard products of individual producing concerns, whose manage- 
ments pay special attention to giving a consistent and reliable 
quality, but these have little significance, taking the market as’ a 
whole. 

How seriously this lack of the essential conditions of effective 
publicity affects the ordinaiy products on the market can best 
be appreciated if the attempts to advertise rye bread, fruit or 
vegetables are compared with the advertisements of such reliable 
manufactui’ed i^roclucts as Henkers steel knives, Faber’s pencils, 
Persil, and so on. It is clear that unless the conditions mentioned 
above as regards quality and uniformity have been fulfilled, the 
sudden outbreak of a colloclive publicity ecunpaign advertising 
something described in general teims as “ ryebread,” “ fruit ” or 
“ vegetables ” will only cause bewilderment. 

Advertising can only become effective when linked with a gua/rantee 
of quality. If, as is generally necessary, the fimction of giving 
guarantees is reserved to the State, and takes the form of estab- 
lishing a standard and maintaining it by official inspection, then 
the solution is simple — the advertising of agricultural produce 
must be strictly limited to guaranteed produce. It will be necessary 
to persuade the purchaser by means of imiformly distinguishable 
advertising matter that he can always be sure of getting best 
quality goods, guaranteed by a system of inspection, if only he 
buys the standard advertised products. 

It follow^s from the above that the first stejj in a publicity 
campaign for German agricultural produce must be to se^ out all 
the products for which the conditions already indicated hold good. 
An intensive campaign is at present possible only for commodities 
that are already standardized, such as Hanover Mark Potatoes, 
Schleswig-Holstein Mark Butter, Mannheim Bottled Milk, or 
similar products. 

The next step must be to find out what producing districts are 
wortliy of special publicity when advertising a given product. 

About the media of publicity there can be little dispute. If the 
campaign is to bo effective, all modern devices must be employed. 
These include : — 

(1) the daily and trade Press ; 

(2) the wireless ; 

(3) films ; picture-strips in the schools and colleges ; 

(4) illuminated signs, posters, shop-signs and displays ; 

(5) the marking of goods with special brands ; 

(6) the pattern and make-up of the packing. 

In short, advertisement is essential if the sales of German 
agricultural products are to be increased or even maintained. 
Large-scale advertising can only be undertaken by^ large-scale 
orgemizations. Effective advertising demands a sWidardked 
article of guaranteed quality. 

A New England “ National Mark ” Plaa.— For a number of 
years, the United States Department of Agrieulture has given 
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much attention to the formulation of grades and standards 
for farm products. In some cases, notably cotton and wheat, 
the use of the official grades has boon compulsory in inter- 
state commerce, but for the most part their use is still 
voluntary. In this work, the efforts of the federal Govern- 
ment have been supplemented by those of the State legisla- 
tures, which have provided for the establishment of State 
grades — ^usually identical with the U.S. grades — ^for the chief 
products raised in their areas, and have made appropriations 
for the administrative and inspection services required. 

Recently, a ftirther step has been taken in marketing improve- 
ment by the intinduction of marking or labelling schemes — 
resembling, in some respects, the National Mark schemes in 
this country — ^which seek to bring the consumer within the 
ambit of a standard grading system. It may, therefore, be of 
interest to give a brief outline of one of these schemes — ^the 
New England Farm Marketii^g Programme. 

This scheme, like the National Mark schemes of this 
country, applies to an area which obtains the bulk of its 
food supplies from external sources. New England, however, 
is even more highly industrialized than old England, less than 
10 per cent, of its population living on farms. This is no 
doubt largely due to the superior productivity of other areas 
in the United States and elsewhere ; but this is not the case 
with all the farm products raised in New England. 

For the production of eggs, vegetables and certain fruits. 
New England has soil and climatic conditions as favourable 
as anywhere and has a great additional advantage in its 
close proximity to markets ; yet its share of the home market 
is annually declining in the face of the competition of supplies 
from distant areas, in many cases three thousand miles away. 

In 1926, the New England Council, an organization formed 
for promoting the common interests of the six New England 
States, set its Agricultural Committee to work on the problem. 
The conclusion finally arrived at was that “ the absence of a 
concerted marketing programme for New England producers 
him made effective opposition to such competition most 
difficult, and our hesitancy to adopt standard packs, uniform 
grades and proper identification of graded produce has retarded 
the sale of local produce to many local buyers demanding large 
quantities and uniform quality.” A marketing conference 
was accordingly held in Boston at the end of the year which, 
“after due consideration of the problem, acknowledged the 
njeed for united efforts by all the New England States in a 
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programme that would outline grades for all the leading 
native-grown products and would make possible the stand- 
ardization of packs and the identification and inspection of the 
strictly local - grown products graded to New England 
standards.” The conference further suggested that each 
State should secure legislative authority to enable its Com- 
missioner of Agriculture to promulgate tentative grades for a 
few of the more important products. Commodity groups 
were appointed to work out details. 

At a second conference, held a year later, the design of the 
mark was established and grades were approved for eggs, 
apples, asparagus, celery, strawberries, bunch beets, carrots, 
turnips and globe radishes. These grades were recommended 
to the Commissioners of Agriculture for promulgation as 
State grades, all the New England States, with the exception 
of New Hampshire (which, however, ultimately came into 
line) having successfully put through the legislation enabling 
them to participate in a uniform New England marketing 
programme. As the demand arose, other commodities received 
attention, an effort being made to keep the State grades as 
uniform as possible. 

The Commissioner of Agriculture in each State is authorized 
to adopt a label identifying the products graded and packed 
t6 official standards. The New England quality label (see 
illustration in inset facing page 1017), supplies of which are 
obtainable only through the Commissioners of Agriculture, is 
used for this purpose in all the States. A small charge is 
made for the labels. 

In general, no prehminary qualifications are required of 
applicants for permission to use the labels. In New Hampshire, 
however, some form of inquiry is apparently made to ascertain 
that the applicant has a proper understanding of the pro- 
gramme and also the equipment for raising the product of 
the quality designated. In Connecticut, also, the regulations 
regarding the official “ New-laid Fancy ” egg grade require 
a rather rigid inspection of the poultry plant in so far as 
health and sanitation are concerned. Although permission 
to use the mark is not specificaUf limited to actual pro- 
ducers, the majority of the registered users are, in fact, either 
producers or producers’ co-operative organizations. There 
is no qualification as to minimum output or turnover. 

The need for protecting the reputation of the label is 
recognized. Each State Department of Agriculture main- 
tains an inspection service of trained men whose duties are to 
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examine the graded and labelled products in the ordinary 
channels of trade and to satisfy themselves that the products 
thus identified meet the requirements of the grade. A sub- 
stantial penalty provides against misuse, although the power 
to withdraw the privilege of using the labels is regarded as a 
sufficient safeguard in most cases. Inspection work is at present 
strictly on a State basis, but, with the rapid progress of the 
scheme, the question of providing an inter-State service has 
forced itself to the front. 

No attempt has so far been made to make the scheme 
self-supporting. It is felt that while the scheme is in its 
infancy, most of the work can be handled by the existing staffs 
of the Departments of Agriculture. When the programme 
becomes firmly established, it is anticipated that all or a part 
of the costs of the service will be transferred to the users. 

Some idea of the extent to which the programme has been 
adopted may be gathered from the following Table showing 
the number of users and the labels sold during the two-and- 
a-half years of its operation : — 

New England Quality Labels issued up to Octobeb 1, 1930. 

Type of Label of Usern Labels sold 


Apples 

27 


. . 156,160 

Eggs 

422 


2,924,725 

Asparagus 

39 


. . 167,000 

Celery 

3 


. . 166,000 

Potatoes . . 

26 


. . 63,960 

Tui’key . , 

131 


. . 33,746 

Baby chicks 

47 


10,700 

Strawberries 

65 


. . 13,260 

Tomatoes 

23 


. . 68,000 

Jelly 

1 


1,000 

Maple sugar 

. . 208 


239,960 

Honey 

4 


. . 43,000 

Butter 

2 


.. 126,000 

Lettuce . . 

9 


33,000 

Total 

. . 1,007 


4,026,481 


In addition, 1,788,243 standard containers and markers 
were sold during the same period to 443 users. 

It is difficult to say what price advantage is actually received 
by the producer whose stll|>plies are marketed under the New 
TCu g lai ^ H label compared with other producers, but a few 
figures are available. Fairly complete data on eggs sold in 
Bhode T«la.Tv l show that the near-by graded eggs, sold under 
the label, letumed the producer approximately 5 cents a 
dozen more when sold wholeside, and 10 cents a dozen more 
when sold retail. In Maine, potatoes marketed under the 
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label commanded a premium of 10 cents per 100 lb. and apples 
of 60 cents a bushel. In Massachusetts, a co-operative organ- 
ization calculated that the gains attributable to the use of the 
label on asparagus amounted to $206.98 per member on a 
season’s pack. Apart from actual price premiums, all States 
reported that the use of the label assisted greatly in moving 
the produce on a glutted market and in ensuring a steady 
demand at all times. 

• «•••• 

AGRICULTURAL RETURNS OF ENGLAND 
AND WALES, 1930 

Produce of Crops. — Apart from hay, the harvest of 1930 has 
proved unsatisfactory, particularly in comparison with the 
generally good results obtained last year. The com harvest 
was adversely affected by the unfavourable weather conditions 
which prevailed during the greater part of August and Septem- 
ber and, with the exception of beans, yields per acre have been 
materially below those of 1929. The yields per acre of wheat and 
barley were also less than the ten years’ average. The lower 
yields obtained from areas which, for most com crops, had been 
reduced, resulted in a total production which was substantially 
less than that of 1929. Potatoes were planted on a much smaller 
area than in the previous year, while the yield per acre, although 
slightly above average, was inferior to that of 1929. As a result 
the total production shows a marked reduction. The yields 
per acre of turnips and swedes and also of mangolds, although 
below the ten years’ average, were much the same as in 1929, 
but the total production was somewhat lower owing to a reduc- 
tion in the acreage. 

Both seeds and meadow hay, however, gave yields per acre 
which showed a decided improvement over 1929, and were 
above the average. In addition, an increased area was cropped. 

Com Crops . — Wheat. — ^The poor yield per acre more than 
counteracted the slight increase in the area under wheat, and 
the total production this year, which is estimated at 
21,404,000 cwt., shows a reduction on the year of about 
4 million cwt., or nearly 16 per cent. The yield per acre, esti- 
mated at 15*9 cwt., is 3*2 C'^. less than in 1929 and 1*8 cwt. 
below the ten years’ average. Poor yields were general through- 
out the country, only seven counties obtaining over average 
results, and these were in areas where wheat growing is of minor 
importance. In the North-Eastern and Eastern divMcms 
yields were as much as 3*2 and 2*7 cwt. respectively below the 
average. 
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Pbexjmikaby Statement showing the Estimated Total Pbodxjok 
AND Yield per Ache ov the Corn, Hay and Root Crops in 
England and Wales in 1930, with Comparisons for 1929, and 
THE AVERAGE YiELD PER ACRE OP THE TeN YeARS 1920-29. 



Estimated 







TotfiJ 

Acreage 

' Estimated Yield 


Pro< 

luce 



per Acr 

. 1 

e 

1 

Crops 

1980 

1929 

1 

1 

1 1930 

1929 

1930 

[ 

1929 

Aver- 
age of 
the ten 




i 




years, 

1920-29 


Thou- 

Thou- 







sands 

sands 

Acres 

Acres 

Cwt. 

Cwt. 

Cwt. 


of cwt. 

of cwt. 






Wlieat 

21,404 

25,425 

1,346,090 

1,330,122 

15 9 

191 

17-7 

Barley . 

14,735 

19,961 

1,020,871 

1,120,247 

14.4 

17‘8 

16-6 

Oats . .! 

26,818 

30,640 

1,777,790 

1,853,790 

16.1 

16*6 

14-6 

Mixed Com; 

2,007 

2,323 

1 130,111 

138,692 

15.4 

16-8 

14-8 

Btians . , j 

2,779 

2,201 

1 161,342 

144,435 

17.2 

16*2 

16-3 

Peas . 

1 

1,157 

1,281 

! 78,237 

78,636 

14-8 

16-3 

14-2 

j 

1 

Thou- 

Thou- 

j 

i 

i 



1 

1 

sands 

sands 

! 

1 


1 

j 



1 

1 

of tons 

of tons 

1 

1 





Seeds Hay*; 
Meadow 

2,821 

1,746 

1 

;i ,595,462 

1,523,692 

291 

22-9 

27-7 

Hayt .. 

5,587 

3,595 1 

5,051,711 

4,695,916 

22.1 

16-3 

20*2 


1 

1 


Tons 

Tons 

Tons 

Potatoes . . 
Turnips &> 

2,741 

3,588 j 

i 

1 424,408 

i 

518,813 

6.5 

6*9 

6-2 

Sw^edos 

7,928 

8,3041 

j 669,977 

697,878 

11.8 

11'9 

12-5 

Mangolds 

5,441 

6,687 i 

1 288,004 

298,690 

18.9 

190 

191 


♦ Hay from Clover, Sainfoin, and Grasses under rotation, 
t Hay from Pennanent Grass. 


Barley. — Both the area and the estimated yield per aere 
of barley were well below the figures recorded in 1929, and the 
total production fell by over 5 milhon cwt. to 14,735,000 cwt., 
a decline of 26 per cent. Over the whole country the average 
yield was 14*4 cw^t. per acre, a decrease of 3*4 cwt. compared 
with 1929 and 1*2 cwt. below average. Low yields were, 
however, by no means general, nearly one-half of the individual 
counties exceeding the average, but in the North-Eastern 
and Eastern divisions yields were below the average by 2*1 
and 1*7 cwrt., respectively. 

Oats. — ^T he yield per acre of oats, estimated at 16*1 cwt., 
showed *a smaller decrease on the year than that of either 
wheat or barley, while, moreover, it was rather above the ten 
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years’ average. The area harvested was somewhat less than 
in 1929, and the estimated total production at 26,818,000 
cwt. was smaller by 12‘6 per cent. On the whole, the most 
satisfactory yields per acre relatively were obtained in Wales, 
each Welsh county returning an over average yield. In the 
majority of the English counties also yieldsiwere rather above 
the average, but the North-Eastern division provided an 
important exception with under average yields in each county. 

Mixed Cobn. — ^The total production in mixed com this year 
is estimated at 2,007,000 cwt., against 2,323,000 cwt. in the 
previous year, the reduction being caused by a combination of 
a smaller area and lower yields. The yield per acre at 16'4 cwt. 
was below that of 1929 by 1-4 cwt., although rather above the 
average. 

Beaks. — ^The estimated yield per acre of beans harvested as 
com was 17-2 cwt., a marked improvement compared with 1929, 
and about 1 cwt. per acre over the ten years’ average. In 
addition, a larger area was harvested, and the total production 
at 2,779,000 cwt. was 26 per cent, more than in 1929. 

Peas. — ^The area of peas harvested as com was much the 
same as in the previous year, but the estimated yield per acre 
fell by 1-6 cwt. to 14*8 cwt., which, nevertheless, was somewhat 
over the average. The total production at 1,167,000 cwt. 
showed a decline of 10 per cent. 

Hay . — In the earlier part of the season conditions for the 
hay crop were unusually favourable, and yields per acre 
showed a marked improvement over those of 1929, and were 
above the average. U^avourable weather conditions developed, 
however, towards the close of the harvest, and as a result a 
proportion of the crop in a number of districts was spoilt. For 
the most part the areas affected were in Wales and in the 
Northern part of England. 

Seeds Hay. — ^The crop of seeds hay is estimated to have 
yielded 29-1 cwt. per acre, an increase of over 6 cwt. compared 
with 1929, and 1*4 cwt. over the ten years’ average. The crop 
was taken from a somewhat laiger area, and the estimated 
total production rose by 576,000 tons to 2,321,000 tons. 
Over two-thirds of the counties secured over average yields, 
the remaining counties being situated mostly in Wales and the 
North of England. 

Meadow Hay. — The total production of meadow hay, 
estimated at 6,687,000 tons, exceeded that of 1929 by neaily 
2 million tons, an increase in the area cropped being acoom* 
pmiied by much heavier yields. The yield per acre was 
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estimated at 22*1 owt., or practically 7 cwt. more than in the 
previous year, and about 2 cwt. over tlm ten years’ average. 
As is the case in seeds hay yields in several counties in Wales 
and the North of Elngland were below average, but the majority 
of counties obtained over average results. 

Potaioea . — ^With a reduced area and a smaller yield per acre 
the estimated production of potatoes at 2,741,000 tons is below 
that of 1929 by 847,000 tons, or 24 per cent. The yield per acre 
is estimated at 6*5 tons per acre against 6*9 tons in 1929, and 
the ten years’ average of 6*2 tons. In most counties of the 
North-Western division, and also in the Isle of Ely and the 
Holland division of Lincoln, yields per acre were very slightly 
below average, but in the remaining parts of the country 
above average yields were general. 

Roots . — ^Turnips and Swedes. — ^The yield of turnips and 
swedes, estimated at 1 1*8 tons per acre, was almost equal to last 
year’s yield, but about two-thirds of a ton below average. The 
area was, however, reduced and the estimated total production 
declined from 8,304,000 tons to 7,928,000 tons. On the whole, 
the poorest results were obtained in the Northern division, 
where the yield was 2| tons below the average, deviations from 
the average being much less pronounced in the other divisions. 

Mangolds. — The total production of mangolds is estimated 
at 5,441,000 tons, against 5,687,000 tons in 1929. The reduction 
was due mainly to a smaller acreage, the estimated yield per 
acre being ixearly equal to that of 1929, although slightly below 
average. In North Wales, and in five of the English divisions, 
yields were above the average, but most counties in the 
Northern, North-Western and North-Eastern divisions returned 
under average yields. 

Sugar Beet. — ^The area under sugar beet has shown a further 
substantial increase, while, as far as can be estimated at present, 
the 3deld of washed and topped roots is likely to amount to 
about 9 tons per acre, against 8*7 tons last year. On this basis 
a crop of over 3,000,000 tons may be anticipated. Reports 
indicate that the sugar content is lower than last year. 


3x 
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JANUARY ON THE FARM 

William Lawson, N.D,A., N.D.D., 

Director of Agriculture for West Sussex. 

Arable Land. — ^Work on arable land is restricted. Stubbles 
not already moved should be ploughed, provided the weather 
is not too wet. Much harm can be done to heavy soils by 
working them under unsuitable conditions. Heavy land 
ploughed under wet conditions dries “ steely ” and hard 
unless mellowed by frost. The chances of severe frost' after 
this month are reduced, although the prolonged frost in the 
spring of 1929 did not set in imtil the second week in February. 
Experience in that year clearly proved the value of frost in 
producing a good tilth, and no difficulty was experienced in 
getting a good seed bed for both com and root crops. The 
spring of 1930 was almost the exact opposite ; wherever land 
had been moved mider wet conditions the tilth at seeding time 
was most unkind, and much extra work had to be done to 
bring the soil into a reasonable condition for sowing. 

Soils vary to an extraordinary extent in workability. Light 
sandy soils may appear to work safely under all ordinary 
conditions, but many practical men assort that ploughing and 
working light soils during very wet weather conditions 
encourage finger-and-toe disease in turnips and swedes. Such 
soils are naturally more liable to grow diseased plants when 
there is deficiency of lime on such land, and when the 
farming practice is to grow swedes and tumijM frequently in 
the cropping rotation. 

The heavy sticky clays are the opposite extreme. The 
farmer must know his soil and the conditioivs under which it 
may be worked, or rather the conditions under which it must 
not bo worked, if he is to avoid causing damage. Heavy soUs 
that have been damaged by working under unsuitable con- 
ditions are difficult to handle, and a restoration of good physical 
condition may be accomplished only by numerous cultivations 
under good conditions, by frost or by summer fallow. 

Frost to the extent required may not occur when the land 
is prepared for it, and even summer fallow conditions cannot 
be relied upon. There are large areas of heavy land that 
have been allowed to go out of cultivation 'and have tumbled 
down to most unsatisfactory grass in this spoiled physical 
condition. Heavy land is expensive to TiVork at the best of 
times, owing to the limited number of days on which it is fit, 
but when spoiled by bad working the expense and labour 
are increased and the returns diminished. 
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Farmyard manure and lime or chalk have a good effect on 
texture and improve the friability of the Boil, reduce the 
number of cultivations necessary to get a good tilth, and 
increase the number of days on which the land may be 
worked. 

Under favourable weather conditions in the south, oats 
may be drilled this month, but it is not usual for much sowing 
to be done till February, and March is still more common. 
Where early sowing can be done any of the usual spring 
varieties can be used, but the variety Marvellous appears to 
be specially suited for really early sowing. For a number of 
years this variety of white oat was sown in autumn, and in 
mild winters was a complete success in the south, but it failed 
over very large areas in the winters of 1927-28 and 1928-29. 
Early sowing during January or February is specially suitable 
for this variety, and its strong straw reduces the chances of 
a laid crop at harvest. 

Carting of farmyard manure is one of the main jobs during 
frosty weather. It is very desirable and a real help to get 
the manure to the field in which it is to be used, and to stack 
it in a large compact mix imtil it is possible to distribute it 
on the land and get it ploughed in. The practice of putting 
the manure in small heaps on the ground ready for spreading 
when the frost goes away causes depreciation of the manure. 
Loss will also occur in the mix, but the effect of farmyard 
manure is most pronounced when it is carted from the mix, 
spread over the land and ploughed in as quickly as possible. 

Odd Jobs. — The slackness of work on the land makes 
available men and horses for odd jobs. The farm road must 
now be more than a mere cart track. A motor car requires 
a reasonable road, and whether the farmer owns a car or not, 
local tradesmen and milk lorries will avoid the farms and 
cottages where there is no easy access. Roads require more 
maintenance than formerly, and the wear and tear is heavier. 
In making or maintaining a road the most important thing 
is to get the surface water off as quickly as possible, as no 
amount of material will make a good road and stand the traffic 
if water is allowed to lie on it or to wash down the tracks. 

Gateways into fields can now receive attention ; the wear of 
stock or traffic creates low places at the gateways, and these 
collect water and rapidly deteriorate. It ought not to be 
necessary to say that the gateways should be kept well built 
up and dry, but the condition of very many gateways justifies 
calling attention to the matter. 

3x2 
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Gran — ^There is still time to put mineral manures on 

luid that has been well fed down or severely harrowed. Fields 
that are expected to produce early greuss should now be free 
of stock, although the application of nitrogeous manures may 
be delayed till later. Light soils may be rolled, but this work 
should not be done on heavy land under wet conditions. 
Many farmers prefer to roll when they can see that the roller 
is having some effect, but on heavy land injury may be done. 

£Bieep> — Sheep require special care at this time. It is an 
old saying that as the day lengthens the cold strengthens. 
Wet and cold conditions and the short day are a severe 
handicap to the sheep, and they require more food than at 
any other season. Some dry food is of real value, and sheep 
on roots should have hay or grain and cake. Grass sheep 
vary in their requirements according to conditions, but where 
supplementary foods are to be given the animals should not 
be allowed to get down hi condition before one begins 
to feed them. Once feeding is commenced it should be continued 
until the grass makes good growth. Fattening sheep on roots 
benefit by a supplement of hay, and if they are to be finished 
early cake and com will be necessary. Early breeding sheep 
will soon be lambing and demand the greatest skill of the 
farmer and shepherd. Feeding must be suitable and liberal. 
This is very special work, and whether the aim is ram breeding 
or the early fat lamb trade special prices are required to 
reward the skill and expense involved. The milking capacity 
of the ewe is an important feature in the early life of the 
lamb. Observations and tests of the milking capacity of the 
ewe are difficult, except by judging the lamb, and this is 
masked by the inherent capacity of the lamb to make use of 
the milk. The dairy cow has been accurately observed and 
studied, and a few of the main factors no doubt apply to 
sheep. 

The first feature of importance is that the miUdng capacity 
is inherited. Breeds of the mountain t3q>e of sheep have a 
reputation for being better milkers than lowland breeds, mid 
this no doubt is a result of selection under conditions where 
supplementary feeding of the lamb is not {miotised. The 
effect of a pom* milking mother would be to diminish the 
chances of its offspring being good moug^ to be saved for 
the flock. 

Feeding and managem«it of the cow can account for big 
differences in yield. Balanced and controlled rations we 
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every-day praotioe in well-managed herds, and, while it is 
not possible to measure accurately the day-to-day yield of 
the ewes or to feed them individually, a few general methods 
applicable to the dairy herd may have some application to 
the nursing ewes. Feeding of concentrates before roots and 
roots before hay has a natural tendency to prevent the animal 
overloading its stomach, and promotes better digestion. 
Constant access to clean water is also important, as the greater 
the yield of milk the greater is the need for water. With 
cows, over four gallons of water are taken up for each gallon 
of milk produced. 

Frozen roots and ice-cold water are distinctly harmful to 
milk production, and with ewes this may be a real difficulty 
at this season of th& year. Much has been said about the 
effect of roots on the milk yield of cows, and without entering 
into controversy it may be assumed that roots will still produce 
milk in excess of the requirements of the offspring, and with 
sheep some laxative green food is valuable and necessary. 
The quantity should not be exce.ssive ; where it is restricted 
a supply of water is of great importance. 

Cattle. — Cattle wintered outside will require more food now 
if they are to maintain their condition. Grass is rather inferior, 
and if frosts are prevalent some hay or good straw will be 
necessary. A few roots will be appreciated. Cake or grain 
supplements are of doubtful value when given in addition to 
hay or good straw and roots. Outwintered cattle that have 
had no concentrated food in winter are in a position to make 
the best possible use of the early spring grass, and the cost of 
concentrated foods may not be recovered. 

Cattle in yards or tied up cannot safely be turned out till 
the weather is favourable, and they do not get the full advantage 
of early grass. In such circumstances concentrated foods are 
justified, and should be sufficient in amount to produce a 
difference in the appearance of the animals, particularly if 
they are being prepared for sale. Roots and straw or hay will 
bring the older cattle through the winter cheaply, and 2 lb. 
of ocmcentrates per head per day may make so little difference 
as to be unprofitable, whereas 4 lb. per head per day might 
produce that bloom and thriving condition that is attractive 
in the sale ring. Such statements may seem contradictory, but 
very moderate feeding of concentrates may often be 
uneoonomioal where more liberal feeding would give good 
returns. 
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NOTES ON MANURES 

H. V. Garnbb, M.A., B.So., 

Sothamated Experimental Station. 

Mamires for Glovers. — Both from the point of view of the 
maintenance of humus and also the improvement in tilth 
due to the crumbling effect of its mass of fibrous roots, the seeds 
ley is a great asset in arable farming. If at the same time the 
leguminous plants of the seeds mixture can be stimulate into 
vigorous growth, a very real addition to the soil nitrogen supply 
is secured. This extra nitrogen, becoming available for the 
crops which follow, represents a definite gain in fertility. 
Cases are by no means rare in which gereal crops following 
ploughed-up leys wliich were very rich in clover have shown 
the signs associated with too much nitrogen. There is one 
principle in manurial practice which really holds over a very 
wide set of conditions : a good supply of mineral fertilizers, 
phosphates, potash and lime, greatly assist the leguminous 
plants in their competition with the grasses. Numbers of 
botanical analyses of the herbage from pasture of all kinds, both 
permanent and temporary, and also experience with forage 
mixtures of cereals and leguminous crops, have demonstrated 
this. As an illustration it may be in jdace to quote the results 
from the Park Grass plots at Ilothamsted,whore various mineral 
fertilizers have been used on a series of plots for many years. 

Botanioal CJouposmoM and Yhxd or First Cbop 

Average 1921-1924 



Grasses 

Clovers 

Weeds 

Yield 


per cent. 

per cent. 

per cent. 

cwt. per m 

No manure 

62 

7 

31 

14 

Lime 

58 

10 

32 

14 

Minerals* 

64 

18 

18 

27 

Minerals with lime 

54 

36 

10 

34 


* Superphosphate and sulphates of potash, soda and magnesia. 

While lime alone has not produced much effect either in the 
quantity of the herbage or the amount of leguminous plants, the 
use of minerals has more than doubled the proportion of dovers 
and also doubled the total yield. At this stage the further 
addition of lime now doubles the amount of legumes and also 
appreciably increases the yield. It is interestmg to examme 
the effect of the individual constituents of the mineral mixture 
on the composition of the hay. This can be seen from the results 
of the botanical analyses over a series of years, 1903*1919. 
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PeBOBNTAOB 07 Lsoxjmznous Hsbbage* 

Lowest Highest 

Phosphate, potash, soda, magnesia 8*7 33*2 

Phosphate, soda, magnesia . . 2*7 20*3 

Phosphate 2*6 17*6 


It is clear that under the continuous hay -cutting conditions 
of the Rothamsted plots, which are highly unfavourable to a 
persistent growth of clover, the use of phosphate alone is 
insufficient to maintain a high proportion of leguminous 
herbage in the turf. This is not greatly improved by the 
addition of sodium and magnesium salts (which occur in 
ordinary practice as the impurities in low-grade potash salts). 
On the other hand, the further addition of potash produces a 
marked effect in increasing the clovers. In normal circum- 
stances, where grazing is practised periodically during the life 
of the turf, even more pronounced responses of leguminous 
plants to those mamiros may be expected ; for not only is the 
shading-out of clovers much less severe, but the bulk of the 
potash removed from the land is returned as manure. More- 
over, if the soil is naturally rich in one or more of these con- 
stituents artificial addition will bo unnecessary. On many soils 
this is tnie of lime ; on good clay soils where dung is occasion- 
ally given potash should not be required, and a source of 
phosphate such as basic slag should give excellent results 
with the clovers. An increasing number of cases are coming 
to the notice of farmers in which a potash dressing is necessary 
in addition to the phosphate in order to maintain the quality of 
the turf or to secure a good sole of clover in a ley. Potash 
salts of the 20 or 30 per cent, grade are quit^ suitable for this 
purpose, and may be mixed with basic slag or with rock 
phosphate w'hen the latter has proved itself to be effective. A 
usual scale of dressing for the leys or for permanent grass w^ould 
be about 4-6 cwt, of 30 per cent, basic slag or its equivalent, 
with 2 cwt. of 30 per cent, potash salts or its equivalent of the 
14 or 20 i)er cent, grade, w'here potash is known to be helpful. 
The need for lime is best decided on the basis of a sample 
analytical test carried out in conjunction with the County 
Agricultural Organizer. 

Dressings such as the above may be supplied in winter or 
very early in spring at a time when the grass is short. 

Quality in Barley. — In a recent paperf dealing with his work 
at Rothamsted on the nitrogen content of barley and its 
influence on quality, Dr. L. R. Bishop has discussed the effects 

* W. E. Brenohloy, Manuring of Qrasaland for Hay, 1924, 

t The Nitrogen Content and Quality of Barley : J . Inet, Brew*^ 
XXXVI, 1930, pp. 352-569. 
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of manuring, soil and season on the quality of barley in a way 
which serves to explain certain views which are widely held by 
growers. On the other hand, he has pointed out various 
erroneous ideas which have gained acceptance. It may be of 
interest to give some of his main conclusions from the parts of 
the paper dealing with the more practical side of the question. 

Starting from the view that the nitrogen content of the grain 
is a very good index of market value, t.e., within certain limits 
the lower the nitrogen the better the barley, it is important for 
growers to realize the factors that make for a low nitrogen 
percentage in the grain, or the reverse. It should be borne in 
mind that if two barleys take up equal amounts of nitrogen from 
the soil and one makes more carbohydrate (starch) in the grain 
than the other the first will have a lower percentage of nitrogen 
in the grain than the second, although the actual amount of 
nitrogen may be equal. Hence production of carbohydrate 
tends to lower the percentage of nitrogen in the grain and has 
a favourable influence both on yield and quality. 

Under ordinary conditions of farming it has been shown 
repeatedly that of the three common fertilizer constituents, 
nitrogen has by far the most potent effect in increasing the 
yield of barley. The period in the life of the plant at which this 
nitrogen is supplied is, however, of very great influence on the 
quality of the resultiivg grain. What is wanted is a good supply 
of nitrogen in an available form at the early stages, to stimulate 
vegetative growth and form an adequate leaf -surface which in 
turn can build up abundant carbohydrate to be passed on to 
the seed. The barley soil should be rich in nitrate in the spring, 
rather than later on in the season. Nitrogenous manures are 
best given in the spring in the seed bed, or at any rate in very 
early top dressings. In this way, given favourable weather 
conditions, nitrogen increases the yield without raising the 
percentage of nitrogen in the grain. Therefore a good yield 
and high quality are not, as is sometimes supposed, 
incompatible. On the other hand, nitrogen applied as later 
top dressings, or coming into action late in the season, tends to 
raise the percentage of nitrogen in the grain by failing 
to produce a counterbalancing yield increase. 

This happens in very rich organic soils, or soils plentifully 
supplied with farmyard manure or the residues of heavy 
sheeping. The last two oases are well recogniz^ by growers 
as productive of low quality barley. 

This action of a late supjdy of idtrogen also expluas the 
association of poor quality with an abundance of small immature 
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grains, these being the result of the survival of late tillers that 
would never have made grain at all had it not been for the 
presence of abundant nitrogen in summer. Also, the effect of 
wide spacing in reducing the quality can be assigned to the 
same cause, as the roots have greater soil volume to search for 
nitrogen and therefore continue to take it up later in the season. 

The other side to the question is the production of carbo- 
hydrate. High yielding varieties tend to have a lower nitrogen 
content than those that produce less ; similarly early varieties 
with their shorter period of growth tend to be higher in nitrogen 
than the later sorts with their longer assimilative phase. Late 
sowing, by cutting down the period of active assimilation, has 
the effect of raising the nitrogen percentage, as also does any 
serious check in growth due to drought at a time when the 
rapid building up of starch should be taking place. 

The weather is of course a vital factor in the growth of any 
crop. In the above ])aper the conclusions are summarized 
from several statistical studies concerning the effect of season 
on the growth of barley, and explanations are suggested for the 
observed effects. A dry March and April benefit yield, probably 
as the result of early sowing in a dry seed bed and also of the 
conscivation of nitrate. A low temperature in May is also 
beneficial. In this case the prolongation of the assimilative phase 
helps the yield ; conversely, if hot weather sets in in May the 
energies of the plant are diverted from assimilation to trans- 
location with consequent reduction of yield. Bain in June and 
July is an advantage in the drier parts of England ; here the 
effect is no doubt associated with the postponement of the 
ripcuung process and prolongation of the passage of starch 
to the grain. The converse condition to this is premature 
ripening which admittedly exits down the yield. 

Early Spring Oats. — Those who sow spring oats very early in 
the year to escape the danger of frit fly should consider whether 
the young plants will find sufficient phosphate to help them to 
get established early. Unless a generous application has been 
made to the previous crop the application of 2 cwt. of super- 
phosphate or basic slag would be desirable. Only on light soils 
would potash be required, when 1 cwt. of 30 per cent, potash 
salts might be used as well as the phosphate. In this case, if 
part of the superphosphate were replaced by steamed bone 
flour a drier mixture would result. If nitrogen is required — 
and this will usually be the case — at this time of the year the 
choice might be restricted to a light dressing of either sulphate 
of ammonia or cyanamide, as nitric nitrogen would quite 
probably be washed out before the crop was in full growth . The 
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remainder of the mtrogen could be reserved for a top dressing 
either as nitro-chalk or nitrate of soda later in the spring. Not 
only will the phosphate help to give the plant a good start, but 
a moderate dose of nitrogen in the seed bed will help in the 
same direction. 


PRICES OF ARTIFICIAL MANURES 




Nitrate of soda (N. 16}%) . . 

Nitro-chalk (N. 16}%) 
Sulphate of ammonia : — 
Neutral (N. 20-6%) 

Calcium cyanamide (N. 20*6%) 


Kainit (Pot. 14%) 

Potash salts (Pot. 30%) 

(Pot. 20%) 

Muriate of potash (Pot. 50%) 
Sulphate,, „ (Pot. 48%) 
Basic Slag (P.A. 151%)|| . . 

(P.A. 140^)|( .. 

„ (P.A. n%)|| .. 

Ground rock phosphate (P.A. 

26.27J%)1| 

Superphosphate (S.P.A.16%) 

., (S.P.A.13J%) 

Bone meal (N.3l%. P.A.20i%) 
Steamed bone flour (N, }%, 
P.A. 271-29}%) . . 

Burnt Lump Lime 
Ground Lime . . 

„ Limestone 

„ Chalk 

Slaked Lime 


Abbreviatfons : N.»NI<|ogen ; P.A.»^os|hOTilcAcld ; B.P.A.—Solublo Phosphoric Acid ; 

* Fiioes are for not less than 6-ton lots, for delivery during the month, at pnrdbaiar^h 
nearest railway station, unless otherwise stated. Unit values are ealoulaied on canl^ 
paid price. 

$ Prices are for not less than 2-ton lots, net cash for prompt delivery f.o.r. In town 
named, unless otherwise stated. Unit values are calculated on f.o.r. price. 

II Fineness 80%, throuJdi standard sieve, a Prices for S-ton lots f.o.r. at mahen* wcaks. 

b Delivered (within a limited area) at purchaser’s nearest railway station. 

0 Prices for 6-ton lots ; at Bristol, f .o.r. Bridgwater ; at Hull and liverpool, l.o.r. neigb* 
booring works, and at London f.o.r. dep^s in London district, 

d for lots of 4 tons and under 6 tons the price Is is. per ton extra and tor lots of 2 tons 
and under 4 tons 6s. per ton extra, 

0 Delivered in 4-ton lots at purchaser’s nearest railway station. 

/ Delivered Yorkshire stotiona. 

0 F.o.r. Binottingley. Ground limestone 100% through standard sieve. 

h Gai riage paid 6-ton lots London, bags included. 

Jt In hags, f.o.r. Liverpool. Fineness 46% thiou^ ttandird sieve. 

1 Carriage paid 6-ton lots Bristol. 

^ Opriftge paid 6-ton lots ^nottlngley, 
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NOTES ON FEEDING STUFFS 

H. G. Sandbbs, M.A., Ph.D., 

S&kod of AgricvMure, Cambridge. 

Effects of Protein and Calcium Deficiency in Pig Rations. — 

Probably the chief factor in determining success in pig breeding 
(as, indeed, in the breeding of all farm stock) is prolificacy. 
Improvement of type is obviously good, but progress in that 
can be judged by the eye, and is constantly stimulated by our 
show system. Fertility, however, is more a matter of book- 
keeping, and it is doubtful if it receives sufficient attention. 
That this characteristic of fertility is heritable has been 
established by a large amount of observation and experiment, 
and the system of pig-recording, only lately introduced into 
this country and described in this Journal for November, 1929, 
shows how important is the part it plays, and how it promises 
to assist very materially in improving fertility in the near future. 

The whole subject of fertility in animals is an interesting 
one, but it presents difficulties, because, though the essential 
processes are similar, the agricultural problem of improvement 
differs from species to species. In general the number of young 
produced depends primarily on the number of eggs produced 
by the female, and it would be supposed tliat in an animal 
like the sow, which has large litters compared with others, this 
would be the determining factor. Curiously enough inquiry 
has shown that this is not the case. Normally the sow produces 
plenty of eggs, and these are nearly all fertihzod and start to 
develop, but often a considerable proportion of them will go 
wrong during pregnancy. Some degenerate very early and usual- 
ly pass uimoticed in the afterbirth at farrowing, others develop 
to a fair size and then go back, whilst the “ dilling ” of the 
litter may be one that has just, but only just, lasted over the 
period of gestation, and starts life with a big handicap. The 
number of “ wrong uns ” (known scientifically as atropliic 
foetuses) varies very much from litter to litter, and it has been 
shown that fertihty is very largely dependent on it. It there- 
fore follows that the problem of raising the litter size hangs 
on the avoidance of atrophic foetuses, and that the first thing 
for the scientist to do is to find out what causes this condition. 
Absence of a vitamin (E) has been shown to lead to degenerate 
foetuses in rats, but in that case all the foetuses die, and not 
merely a proportion of them. Further, in practice Vitamin E 
deficiency can hardly ever occur, so that it appears that the 
solution can scarcely be found along that line. 
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It is being established beyond all doubt that degeneration 
of foetuses is a heritable characteristic, and with pigs it appears 
that heredity plays its part in fertility by this means. Never- 
theless, on the face of it external factors might very well 
affect the proportion that degenerate, so that research on the 
physiological side is obviously needed. The results of one 
exhaustive inquiry on these lines have just been published by 
Mr. Davidson, now of the Rowatt Research Institute, though 
the work was done at Cambridge from 1921 to 1928. 

Essentially the design of the experiment was simple, though, 
as with all records of breeding experiments carried on for several 
generations, the paper seems a little complicated at a first glance. 
Three rations were drawn up, one of which was a normal 
complete ration, one was similar except that the protein was 
definitely lower and below the minimum requirement, and the 
other was again similar except that it was deficient in calcium. 
Separate groups of pigs were fed on these rations through two 
or three generations, and great care was taken to ensure that 
the animals picked up nothing else — e.g., the calcium- 
deficient pigs had no chance to get a mouthful of soil. The 
main result of the experiment may be very easily stated. It 
was found that protein deficiency did not increase the number 
of degenerate foetuses, and that neither did calcium deficiency 
raise it noticeably, though it might play the part of a small 
contributory cause, and it did lead to a greater number of fully 
developed piglings being bom dead. 

Other interesting observations were made on the effects of 
feeding the two abnormal rations. Protein deficiency led to 
stunting and imthriftiness, and the effects developed to the 
full at once and got no worse in the succeeding generations. 
With calcium deficiency, however, things went from bad to 
worse, and the whole group would probably have died out 
had the experiment been continued a little longer. The first 
generation suffered, and the second started life with an in- 
adequate supply, received milk from their mothers which 
was deficient in this element, and had their condition further 
aggravated by the ration they received subsequently. Though 
some of the symptoms shown by this group probably developed 
as secondary ones, the general condition was one of extreme 
thriftlessness. Characteristic symptoms were emaciation, 
coarse hair, scurfy skin, himched back, overgrown forehead, 
and protruding eyes. Perhaps the most striking effect of 
calcium deficiency occurred in coimexion with the sows’ milk 
yields ; the glands did not develop to anything like the normal 
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extent, and the very reduced yield of milk was reflected in 
the poor rate of growth of the young pigs while suckling. 
In addition, accidents were very common in this group ; 
a number of pigs had to be slaughtered as a result of 
broken bones, owing to such trivial things as slipping on the 
floor. 

An interesting point noticed in the protein-deficient group 
was that there was a delay in coming on heat ; the average 
time from weaning the previous litter to the first subsequent 
heat was nearly five weeks, as compared with approximately 
two weeks in the other two groups. This would appear on the 
surface to be in conformity with the results obtained in 
flushing ewes, where it is found that by high feeding the heat 
period is advanced, and that protein-rich foods are very 
efficient in this respect. After a careful consideration of the 
details, however, Mr. Davidson rejects this explanation. The 
control ration contained most of its protein in the form of 
blood meal, which formed some 7 per cent, of the ration, 
and this was the constituent dropped to obtain the protein- 
deficient ration. As this meal has a considerable mineral 
content a mineral mixture was added in its place to make up, 
but that mixture could not be obtained in the earlier stages 
of the experiment. When the mineral mixture was not avail- 
able the delay in coming on heat in the group not receiving 
blood meal was very marked, but the subsequent addition 
of the mineral mixture did much to remedy this. Mr. 
Davidson therefore concluded that the delay in heat was 
caused by the absence of some mineral or minerals — ^possibly 
potassium and iron — ^which the blood meal provided for the 
other groups. In support a herd is quoted where there was 
evidence of mineral deficiency, and where this was accom- 
panied by unduly long intervals between farrowings. It 
might be added that blood meal was found to cause serious 
diarrhoea with young pigs, but was considered a fairly useful 
source of protein for older pigs. 

Sows* Millr 'Kelds. — ^Four German workers have recently 
published the results of inquiries they have made into the 
amount and composition of the milk produced by sows in 
raising litters. In one trial 14 improved German sows pro- 
duced milk varying from 277 lb. to 490 lb. during a suckling 
period of 10 weeks ; one Berkshire included with this lot 
gave 482 lb. mtd so compared well with the German sows. 
Tbe yield rises slowly for about four weeks (very roughly 
from 6 lb. to 8 lb. per day) and then tails off. Front teats 
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yield more than roar ones and there is a correspondingly greater 
increase in weight of those piglings suckling, them, each pigling 
usually settling down to one particular teat in three or four 
days and keeping to it. On the average the litter increases 
nearly 1 lb. in live weight for every 3 lb. of milk. Sow’s milk 
is very rich, as it contains round about 7 per cent, of fat and 
over 6 per cent, of protein. The composition varies largely 
from sow to sow and also from teat to teat in the same sow, 
but there is no definite trend in composition from the fore to 
the rear teats. 

During lactation sows lose laigely in their own body weight ; 
this loss occurs principally in the first few weeks and may 
amount to anything from 20 lb. upwards. Experiments 
showed that the sows’ loss in body weight was less by 20 
per cent., and the milk yield greater by 40 per cent., when 
a high protein ration (nutritive ration of 1 : 4"9) was fed, than 
when a low protein ration (nutritive ratio of 1 : 9-2) was 
used. If the sow is to bo highly productive she must not only 
have a large litter of the right sort of pigs, but must also 
provide a plentiful supply of milk for them. Except in experi- 
ments it is impossible to ascertain how much milk a sow 
is giving, but the yield is fairly accuratc'ly shown by the 
increases in the weights of the piglings in the linst few weeks. 
The weight of the litter at, say, six w'eoks old measures both 
the fertility and the milking capabilities of the sow together 
(plus an unknown inheritance from the boar). Pig-recording 
will, therefore, help in picking out the high-milk-yielding 
sows, and, as far as the experience of the German workers 
goes, it seems that there is very wide variation, and conse- 
quently much chance of effecting an improvement. 
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Wheat, British 
Barley, British feeding 
„ Danubian 
„ Persian 
„ Bussian 
Oats, English, white . . 

„ „ black and grey 

„ Canadian mixed feed 
„ Chilian tawny 

,, Gorman 

„ Bussian 

Maize, Argentine 
„ South African . . 
Beans, English Winter 
Peas, English Blue 
„ Indian 


I Price rial 
per value value 

ton per per 

ton ton 


17 0 400 

16 9 „ 


20 3 480 

18 6 „ 


Dari 

Milling offals — 

Bran, British . . 

„ broad 

Middlings, fine, imported . . 

„ coarse, British . . 
Pollards, imported . . 

Meal, barley 

„ maize 

„ „ South African . . 

„ „ gonn 

„ locust boan 

„ bean 

„ fish 

Maize, cooked flaked . . 

„ gluten feed 
Linseed cake, English, 12% oil 
>» »» »» 9 % „ 

» » » 8 % „ 

Soya befin cake, 6J% oil . . 
Cottonseed ctike — 

„ „ English, 41% oil 

„ „ Egyptian, 4^% „ 

Decorticated cottonseed meal, 
7% oU 

Ground-nut cake, 6-7% oil . . 
Decorticated ground-nut cake, 
6-7% oil 

Palm kernel cake, 41-61% „ 

„ „ „ meal, 41% ,* 

» „ meal 1-2% oil .. 

Feeding treacle 
Brewers’ grains, dried ale 

, »» porter . . 

Malt culms . . . , 

Dried sugar beet pulp (a) , . 



• At Bristol. t At Liverpool. . ^ . 

. Notb.— T he prloei quoted above represent the average prioes at which acta^ wholesale transaotioiit faa^ takva 
place in London, unless otherwise stated, and refer to the priw ei will or store. The prices were (wurent at ^ end of 
November ud ate, ms mte^SckJab y lower than the prices at 

carrlaw and dealers* oommis^on. Buyers can. however. 

at their local market by the method of calculation used 


i At Hull. (a) Carriage paid In 4-ton lots, 
rage prioes at which actual wholesale transaotioni 
lie priM ez mill or store. The prioes were current i 
he orices at local country markets, the dlflcrenoe 


Jtttflh on the saioe local market. From the resultB of such oalonlatton a bwer cw deUrn^ne wj^ch feedlM rtull givet 
the best value at the inioes qubted cm hfa own markets. The Jlgures §vm loJ***®^#}* n^urial 

v^e per ton are oalouk^d the basis of the following unit prioes N., 8i. 8d. ; PaO#, 2s. lid, j XaO, la. M. 
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Fazm Values. — ^The prices in respect of the feeding stuffs 
used as bases of comparison for the pmrposes of this month’s 
calculations are as follow : — 



Starch 

Protein 

Per 


equivalent 

equivalent 

ton 


Per cent. 

Per cent. 

£ s. 

Barley (imported) 

71 

6-2 

4 11 

Maize 

81 

6-8 

4 11 

Decorticated ground nut cake . . 

73 

41*0 

7 5 

„ cotton cake 

71 

34*0 

7 0 


(Add lOff. per ton, in each case, for carriage.) 

The cost per unit starch equivalent works out at 1*17 
shillings, and per unit protein equivalent, 1*81 shillings. An 
explanation of the method of calculation employed is given 
in the Report of the Departmental Committee on Rationing 
of Dairy Cows.’*' 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values which it is recommended should 
be applied by Agricultural Orgaii’zers and other advisors in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1930, issue of the Ministry's 
Journal.) 

Farm Values 


Crops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 


Per cent. 

Per cent. 

£ s. 

Wheat 

72 

9*6 

6 2 

Oats 

60 

7*6 

4 4 

Barley 

71 

6*2 

4 14 

Potatoes 

18 

0*6 

1 2 

Swedes 

7 

0*7 

0 9 

Mangolds 

7 

0*4 

0 9 

Beans 

66 

20*0 

5 13 

Good meadow hay 

37 

4*6 

2 12 

Good oat straw . . 

20 

0*9 

1 5 

Good clover hay 

38 

7*0 

2 17 

Vetch and oat silage 

13 

1*6 

0 18 

Barley straw 

23 

0*7 

1 8 

Wheat straw 

13 

0*1 

0 16 

Bean straw 

23 

1-7 

1 10 


^ Obtainable from H.M. Stationezy Office, Adastral House, Kingsway, 
W.C. 2. Price 6d. net. 


« * « 


♦ ♦ t 
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MISCELLANEOUS NOTES 

The International Institute of Agriculture at Rome has 
recently published the 1929-30 edition of the International 
Year Book of Agricultural Statistics. 

The This volume of about 800 pages is the 

IntematiOlial result of the most extensive and detailed 
Year Book of inquiry made in the domain of inter- 
Agricultoral national agricultural statistics and con- 
Statistics stitutes a work of the greatest importance 
to all those who are interested in questions 
having a direct or indirect relation to the production of and 
commerce in agricultural prcKhicts. 

Figurc/S for area and population of 220 countries, in the 
years nearest to 1913 and 1929, are classified in the first part 
of the Year Book. The presentation of these figures throws 
light upon the world situation from the geographical and 
j)olitical points of view during both the ])re-war and post-war 
periods. The second part of the Year Book is composed of a 
series of tables comprising for nearly 50 countries the available 
data concerning th(^ uses for which the total area is employed, 
the apportionment of cultivated areas between the different 
crops, agricultural production, numbers of the different kinds 
of livestock and the products derived from them. In the 
tables constituting the third part of the volume, the area, 
production and yield per acre in each comitry during the hist 
five years of the pre-war ];)eriod and during each of the years 
from 1926 to 1929 for nearly 40 agricultural products have 
b(}en given. 

For each kind of livestock, all available figures in the 
different countries have been grouped for the years 1913 
and 1925 to 1929. A large part of the volume is devoted to 
statistics of the commercial movement of 42 vegetable pro- 
ducts and 12 products of animal origin. The figures published 
relate to the imports and exports during the calendar years 
and for the cereals also during the commercial seasons. 

It may be added that the tables of production and commerce 
not only specify details for each country but also the totals 
for the different continents and hemispheres and for the whole 
world, and give a general idea of the changes taking place 
during the periods under consideration in the area under 
each crop, quantities harvested and the commercial movement 
in each product. 

3 Y 
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The part devoted to prices contains the weekly quotations 
of 25 agricultural products on the principal world markets 
for the year 1913 and for the period January, 1926, to June, 
1930. In the freights section will be found the quotations 
for the carriage of wheat, maize and rice on the most important 
shipping routes, and in the section reserved for fertilizers and 
chemical products useful in agriculture are published statistics 
of production, trade and prices for 15 products. In the rates 
of exchange section are set out the rates on the New York 
exchange for the most important currencies. 

For the first time there have been introduced into the 
volume special chapters on the importance and distribution 
of the agricultural population, and the distribution of agri- 
cultural holdings according to their size and mode of tenure 
and forestry. 

Copies of the latest volume may be purchased from the 
Ministry (price 25s.). 


^ « 

Prices of agricultural produce during November were on 
average 29 per cent, higher than in the corresponding month 
of the base years 1911-13 and the same 
The Agricultural as a month earlier, but 15 points below 
Index Number the level recorded in November, 1 929. 

During the period under review the index 
figure for most descriptions of produce showed a decrease, 
but these reductions were counterbalanced by increases in 
fat i>igs, potatoes and milk. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1925 


Percentage increase compared with the 
average of the corresponding month in 
Month 1911-13. 




1925 

1926 1927 

1928 

1929 

1930 

January 


71 

58 

49 

45 

45 

48 

February 


69 

53 

45 

43 

44 

44 

March 


66 

49 

43 

45 

43 

39 

April . . 


59 

52 

43 

51 

46 

37 

May . . 


57 

50 

42 

54 

44 

34 

June . . 


63 

48 

41 

53 

40 

31 

July . . 


49 

48 

42 

45 

41 

34 

August 


54 

49 

42 

44 

52 

35 

September . . 


55 

55 

43 

44 

52 

42 

October 


53 

48 

40 

39 

42 

29 

November 


54 

48 

37 

41 

44 

29 

Deoember 


54 

46 

38 

40 

43 

— 
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Orain. — Quotations for both wheat and oats declined by 3d. 
per cwt. and the index numbers were lower by 4 and 5 points 
respectively at 11 and 17 per cent, below pre-war levels. 
In the case of barley, a fall of 2d. per cwt. was recorded, and 
the index figure was reduced by 2 points to 11 per cent, above 
1911-13. As compared with a year ago, wheat was cheaper 
by 2s. 8d. per cwt. and oats by Is. 7d., but the average for 
barley was unchanged. 

Live Stock, — ^Values for fat cattle receded further in 
November, and the average showed a drop of fully Is. per 
live cwt., the index number being 3 points lower on the month 
at 28 per cent, above pre-war. Fat sheep also sold at rather 
easier prices, and the index figure declined by 9 points to 
53 per cent, in excess of the base years. Bacon pigs showed a 
slight recovery from the level ruling in October, and the 
index figure appreciated by 4 points to 29 per cent, above 
1911-13, while quotations for porkers advanced further, the 
index number being 5 points higher at 50 per cent, in excess 
of pre-war. As compared with November, 1929, bacon jugs 
were about 2s. 8d. and porkers 28. 3d. per score cheaper. 
Values for dairy cows wore about lOs. per head higher than in 
October, and averaged 31 jx?r cent, more than in the base 
years. Store cattk', however, sold at rather lower prices, and 
the index figure fell by 4 points to 23 per cent, above 1911-13, 
Although a rise of close on 2s. Od. per head was recorded for 
store sheep, this increase was proportionately less than that 
which occurred between October and November of the base 
years, with the result that the index number showed a drop 
of 6 points to 56 j)cr cent, in excess of ])re-war. In the case 
of store pigs, however, the fall in price during the month 
under review was not so severe as that recorded in the corres- 
ponding period of 1911-13 and the index figure was 4 points 
higher at 111 per cent, over pre-war. 

Dairy and Poultry Produce, — In most districts, the contract 
price of millc during November was much the same as that 
ruling in October, but in the Manchester area a considerable 
seasonal rise was recorded, causing the index figure to advance 
by 10 points to 57 per cent, above pre-war. Butter prices 
were about unchanged, but the index number was 4 points 
lower. Cheese, on the other hand, was slightly dearer, but 
as the increase was proportionately less than in the corres- 
ponding period of 1911-13, the index fell by 1 point to 16 
per cent, above pre-war. Values for eggs continued to rise, 
but for the same reason as in the case of cheese the index 

3y2 
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number was 23 points lower at 33 per cent, above pre-war. 
At the corresponding period a year ago, the index for eggs 
fell by 27 points to 64 per cent, over 1911-13. Poultry was a 
little cheaper at 36 per cent, more than pre-war. 

Other Commodities , — Potato prices were about 2s. 6d. per 
ton higher in November than in October, and the index 
number rose by 6 points to 46 per cent, above the level of 
the base years, which compares with a figure of only 18 per 
cent, in November, 1929. Quotations for hay continued to 
decline, the reductions during November amounting to about 
3s. fid. per ton and the index number was reduced by a further 
3 points to 7 per cent, below the pre-war level ; a year earlier 
there was a rise of 1 point to 41 per cent, above pre-war. 
Apples were rather dearer at an average of 34 per cent, above 
1911-13, but the general index for vegetables showed little 
change, increases in cauliflowers and celery being counter- 
balanced by reductions in most other descriptions. Wool 
prices were again lower on the month and the index figure fell 
by 5 points to 17 per cent, below pre-war. 

Index numbers of different commodities during recent 
months and in November, 1928 and 1929, are shoOTi belpw : — 


Percentage increase as compared with tlie average 
prices ruling in the corresponding months of 
1911-13. 


Commodity 

1928 

1929 

1930 


Nov. 

Nov. 

Aug. 

Sept. 

Oct. 

Nov. 

Wheat 

31 

24 

4 

—3* 

—7* 

—11* 

Barley 

25 

11 

— 12* 

3 

13 

11 

Oats 

27 

6 

— 13* 

—12* 

—12* 

-17* 

Fat cattle . . 

31 

33 

37 

35 

31 

28 

„ sheep . . 

53 

53 

62 

62 

62 

63 

Bacon pigs 

24 

56 

41 

33 

25 

29 

Pork 

33 

70 

50 

44 

45 

60 

Dairy cows . . 

38 

33 

35 

31 

30 

31 

Store cattle. . 

20 

1 15 

30 

27 

27 

2a 

Store sheep.. 

53 

61 

66 

69 

62 

56 

Store pigs . . 

31 

108 

112 

107 

107 

111 

Eggs 

61 

54 

40 

36 

56 

33 

Poultry 

47 

43 

43 

40 

39 

36 

Milk 

71 

67 

58 

100 

47 

57 

Butter 

52 

50 

33 

24 

14 

10 

Cheese 

78 

32 

28 

22 

17 

16 

Potatoes 

53 

18 

25 

51 

40 

46 

Hay 

4 

41 

15 

11 

—4* 


Wool 

66 

41 

—5* 

—8* 

—12* 

—17* 


♦ Decrease. 
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NiTHBBit and declared value of animals, living, for breeding, 
exported from Great Britain and Northern 
ExpCHrt of Ireland during the three months ended 
Breeding Stock September, 1930, compared with the 
corresponding period of 1929. (Prom 
returns supplied by H.M. Customs and Excise.) 


Country to which 
exported 

J uly to S 

ept., 1930 

July to Sept., 1929 

Number 

Declared 

value 

Number 

Declared 

value 

Cattle 

Arj?entiiia 

33 

£ 

4,716 

22 

£ 

3,550 

Belgium . . 

145 

3,380 

0 

0 

Brazil 

1 

100 

12 

969 

Cliilo 

1 

1,050 

1 

945 

United States of Atnei ica 

29 

2,441 

0 

0 

Uruguay 

14 

3.445 

13 

3,500 

Australia. . 

0 

0 

15 

3,118 

Canada . . 

1 

80 

175 

15,351 

Irish Free State 

409 

8,808 

531 

11,827 

Southern Rhodesia 

0 

0 

28 

1,857 

Union of South Africa , . 

11 

921 

2 


Other countries . . 

24 

1,505 

30 

1,131 

Total . . 

668 

26,446 

829 

42,333 

Sheep and Lambs 
Argentina 

203 

3,500 

166 

4,140 

Brazil 

10 

150 

50 

1,583 

Chile 

5 

101 

59 

2,745 

France . . 

39 

543 

147 

1,500 

United States of America 

69 

1,127 

8 

507 

Uruguay 

162 

3,174 

78 

2,361 

Australia. . 

12 

333 

80 

2,214 

Canada . . 

37 

367 

264 

2,448 

Irish Free State 

199 

1,081 

309 

958 

Other countries . . 

34 

629 

28 

478 

Total . . 

770 

11,005 

1,189 

18,934 

Swine 





Argentina 

0 

0 

21 

280 

Denmark 

12 

270 

18 

354 

Greece 

6 

175 

*1 

11 

Hungary 

0 

0 

37 

783 

Japan 

16 

442 

0 

0 

Poland . . 

2 

84 

19 

329 

Australia . . 

6 

180 

13 

564 

Canada . . 

0 

0 

21 

325 

Irish Free State 

127 

2,139 

102 

645 

Other countries . . 

35 

652 

21 

524 

Total . . 

203 

3,942 

253 

3,815 
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Uedbb the Local Government Act, 1929, the railway 
companies were relieved of a proportion of their local rates 
on the condition that the sqms thus saved 
Railway were used in giving rebates from the 

Freight Rebate carriage charges on certain selected 
Scheme traffics. 

These traffics included most of the 
fertOizers and feeding stuffs in common use, milk, potatoes, 
and livestock, and one-fifth of the net fund available for rebates 
was allocated to these agricultural traffics. 

During the first year of the operation of this permanent 
scheme, the rebate allowed on all these traffics was 10 per cent, 
of the railway freight charge, but at the annual review held in 
November last, the Railway Rates Tribunal found it possible to 
increase the rebate for the current year to 12^ per cent. The 
selected agricultural traffics, when sent by goods train (or, in 
the case of milk, by passenger train) are, therefore, now subject, 
as from December 1, 1930, to a freight rebate of 12f per cent. 


In connexion with the International Conference on Phyto- 
pathology and Economic Entomology held in Holland in 
1923 prizes were offered in 1928 for the 
EiEikssoil two best memoirs concerning (1) Investi- 
Frizes gations on Rust Diseases (Uredineae) of 
Cereals, and (2) Investigations on the 
Role played by Insects or other Invertebrates in the Trans- 
mission or Initiation of Virus Diseases in Plants, the prizes 
being of the value of 1,000 Swedish crowns (about £55) each. 
It is now aniiounced that the prize for the most meritorious 
investigations on Rusts has been awarded to Mr. J. H. Craigie, 
Senior Plant Pathologist in Charge, Dominion Rust Research 
Laboratory, Winnipeg, Manitoba, Canada. Mycologists will 
recollect that it was Mr. Craigie who recently ffiscovered the 
hitherto unknown and important function of the spermogonia 
of the Rust fungi. The adjudicators have made no award in . 
connexion with the subject for the second prize. 
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Farm Workers* Minimum Wages. — ^Meetings of the Agricultural 
Wages Board were held on November 18 and December 16, at 
7 Whitehall Place, London, S.W. 1. 

The Board considered notifications from Agricultural Wages Com- 
mittees of decisions fixing minimum and overtime rates of wages and 
proceeded to make the following Orders carrying these decisions into 
effect. 

Berkshire . — ^An Order continuing the operation of the existing 

minimum and overtime rates of wages from December 21, 1930, 
imtil December 19, 1931. The minimum rates in the case of male 
workers of 21 years of age and over are 30s. i>er week of 41 hours 
in the weeks in which Christmas Day and Good Friday fall and 
50 hotirs in any other week, with overtime at SJd. per hour. In 

the case of female workers of 19 years of age and over the 

minimum rate is 5d. per hour for all time worked. 

('Ormmll — An Order continuing the operation of the existing 

minimum an<l overtime rates of wages from December 21, 1930, 
until December 19, 1931. The minimum rates in the case of male 
workers of 21 years of age and over are 32s. per week of 33 hours 
in the week in which (.Uiristmas Day and Boxing Day fall, 42 
hours in the weeks in which Good Friday ancl Whit Monday fall 
and 51 hours in any other week, with overtime at 9d. per hour on 
weekdays and lOd. per hour on Hmidays. In the case of female 
workers of 20 years of age and over tli6‘ minimum rate is 5d. per 
hour for all time worked. 

Derbyshire . — An Order continuing the operation of the existing 
minimum and overtime rates of wages from December 26, 1930, unt3 
December 25, 1931. The minimum i*ate in the case of male workers 
of 21 years of age and over is 8d. per hour for a week of 54 hours 
with overtime at lOd. per hour for Sunday work. In the case of 
female workers of 18 years of age and over the minimum rate is 
5(1. per hour on weekdays with overtime at 8d. per hour for 
employment on Sunday. 

Hampshire and Isle of Wight.— An Order continuing the operation 
of the existing minimum and overtime rates of wages from 
December 21, 1930, until Dc^cembor 19, 1931. The minimum rates 
in the wise of male workers of 21 yt^ars of age and over is 30s. 6d. 
per week of 40i hours in the week in which Christmas Day falls 
and 48 hours in any other week in winter ; 41 J hours in the week 
in which Good Friday falls anti 51 hours m any other week in 
summer. The Order provides that in the case of a w^orkei* who 
is given a clear day’s holiday in the week following tliat in which 
Good Friday falls the number of liours in respect of which the 
minimum weekly wage is payable shall be 51 in the week in which 
Good Friday falls and 41^ in the followdng week. The overtinie 
rate in the case of male wmrkers of 21 years of age and over is 
8d. per hour except in the case of the employment of cartere, cow- 
men, shepherds or milkers on work in connection with the 
immediate care of animals when the overtime rate is 7id. per hour. 
In the o€kse of female workers of 18 years of age and over the 
minimum rate is 5d. per hour for all time worked. 

Norfolk. — (1) An Order to come into operation on December 28, 1930, 
when the existing rates are due to expire, and continumg in force 
until December 26, 1931. The minimum rates in the case of male 
workers of 21 years of ago and over are 30s. per week of 42 hours 
in the week in which Good Friday falls and 50 hours in any other 
week in summer, 40 hours in the week in which Christn^ Day 
fallB 48 hours in any other week in winter, with, in addition, in 
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the case of teamsmen, cowmen, shepherds and yardmen, 58. 6d. 
per week, and in the case of sheep tenders and bullock tenders 
48. 6d. per week to cover employment in excess of those hours 
on duties in connexion with the immediate care of animals except 
on Good Friday and Christmas Day. In respect of work in con- 
nexion with the immediate care of animals on Good Friday and 
Christmas Day an additional sum of 6s. is payable in regard to 
each of those days except in any case in which a clear day’s 
holiday on full pay is given either in the week in which those 
holidays fall or in the following week. The overtime rates in the 
case of all classes of male workers of 21 years of age and over are 
9d. per hour on weekdays and lid. j)er hour on Sundays. In the 
case of female workers of 18 years of age and over the minimum 
rate is 6d. per hour with overtime at 6Jd. i>er hour on weekdays 
and 7id. per hour on Sundays. 

(2) An Order fixing special minimiun and overtime rates of 
wages for male workers employed on the corn harvest in 1931. 
In the case of workers of 21 years of age and over employed 
throughout the harvest the wage payable in respect of the harvest 
is an inclusive sum of £11. In the case of workers who are nf)t 
employed for the full har\"est period sjieoial diffeiontial rates have 
been fixed for overtime employment on the corn harvest, the rate 
in the case of workers of 21 years of age and over being 91 d. per 
liour. 

Somerset . — An Order continuing the operation of the existing 
minimum and overtime rates from December 21, 1930/ until 
December 19, 1931. The minimum rates in the case of male workers 
of 21 years of age and over are 32s. per week of 32 J hours in the 
week in which Christmas Day and Boxing Day fall, and 50 hours 
in any other week in winter ; 42| hours in the wrecks in which 
Good Friday, Easter Monday and ^liit Monday fall, and 52 hours 
in any other week in sununer. Provision is made for the modifica- 
tion of the hom’s of work in certain weeks where holiday s are given 
in lieu of any of the public holidays mentioned. The overtime 
rate in the case of male workers of 21 years of age and over is 9d. 
per hour except for employment on the hay and corn harvests 
when the rate is lOd. per hour. In the case of female workers of 
21 years of age and over the minimum rate is 6d. per hour for 
all time worked. 

Surrey . — An Order continuing the operation of the existing minimum 
and overtime rates from December 21, 1930, until Deceml>or 19, 
1931. The minimum rates in the case of male workers of 21 years 
of age and over are : horsemen, stockmen or shepherds 38s. 8d. 
per week of 61 hours in the weeks in which Christmas Day and 
Good Friday fall and 60 hours in any other week ; other male 
workers (except casual workers) 32s. 3d. per week of 41 hours 
in the weeks in which Christmas Day and Good Friday fall and 
50 hours in any other week ; casual workers, 7 jd. per hour. 
Provision is made for the payment of the minimum weekly wage 
except in the case of casual workers in respect of a reduced number 
of hours in Ecuiter week instead of in the week in which Good 
Friday falls if a holiday is given on Easter Monday in lieu of 
a holiday on Good Friday. The overtime rates in respect of all 
classes of male workers of 21 years of age and over are lOd, per 
hour on weekdays and ll|d. per hour on Sundays. In the case of 
female workers of 18 years of age and over the minimum rate is 
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5Jd. per hour with overtime at 7d. per hour on weekdays and 8d. 
per hour on Sundays. 

Wiltshire , — ^An Order continuing the operation of the existing 
minimum and overtime rates of wages from December 21, 1930, 
until December 19, 1931. The minim vun rates in the case of male 
workers of 21 years of age euid over are 30s. per week of 39 J hours 
in the week in which Christmas Day falls, 48 hours in any other 
week in winter, 41 hours during the week in which (Jood Friday falls 
and 50 hours in any other week in summer, with overtime at 
8d. per hour except for overtime employment on harvest work 
in the hay and com harvests when the rate is 9d. per hour. In the 
case of female workers of 18 years of age and over the minimum 
rate is 5d. per hour for all time worked. 

East Riding of Yorkshire . — An Order to come into operation on 
November 24, 1930 (t.e., the day following that on which the present 
rates are due to expire), and to continue in force until November 23, 
1931. Tlie rates in the case of male workers engaged by the year 
and bf)ar(led and lodged by their employer are : foremen, 
£81 I2s. Od. ; boastmen and shepherds, £73 19s, Od. ; w^aggoners, 
£71 8s. Od., with lesser rates for lads and beginners. These rates 
are payable in respect of a year consisting of 51 weeks of the 
following number of hours ; in the w^eok in which Good Friday 
falls 43, in any other week in summer 52J, in the week in which 
Christmas Day falls 39i and in any other week in winter 48, with, 
in addition, in each case, not more than 12 hours per week on 
wtwkdays and 3 hours on Sundays spent on w’ork in connexion 
with the care of and attention to stock. In the case of other male 
workers board(Hl and lodged hy their employer the niinimiun 
rates per week are : foremen, 32s. ; beastrnen and shepherds, 29s.; 
waggoners, 28s., with Jo.sser rates for lads and begiimers, these 
rates being j)ayable m respect of th(5 same number of hours per 
week as in tlie case of workers engaged >)y the year. The minimum 
rate for male workers of 21 years and over who are not boarded 
and lotlged by their employer is 35s. (imstead of 36s. as at present) 
per week of 48 hours m wdnter and 52 J hours in summer, except 
that in the week in wiiich Christmas Day falls the hours for which 
the minimum wage is payable are 39 J, and that in the week in which 
Good Friday falls tlie hours are 43. The overtime rates for all 
classes of male workers of 21 years of age and over are lOd. per horn* 
on weekdays and Is. per hour on Sundays, Good Friday and 
Christmas Day. In the case of female workers of 18 years of age 
and t>vor the minimum rate is 6d. per hour with overtime at 9d. 
per hour. 

N orth Riding of Yorkshire . — An Order cancelling as from Nfivember 23, 
1930, the existing minimiun tuid overtime rates and fixing fresh 
rates as from November 24, 1930, to continue in force until further 
notice. The minimum rate in the case of male workers of 21 
years of age and over is 338. (instead of 348. as at present) per 
week of 48 hours in winter and 62J hours in summer with, in 
addition, payment at 3d. per hour in the case of workers who are 
boarded and lodged by the canployer and 6d. per hour for workers 
who are ndl so boarded euid lodged in respect of employment in 
excess of those hours in the care of and attendance upon animals. 
The minimum rate for male casual workers of 18 years of age and 
over is 6d. per hour for all time worked. The overtime rates of 
wages for male workers of 21 yesurs of age and over, other than 
casual workers, are ICkl. per hour on weekdays and Is. per hour 


1064 


Foot-and-Mouth Disbasb. 


[Jan., 


on StuidayR. In the case of fmnale workers of 18 years of age and 
over the minimum rate is 6d. per hour for a week of 44 hours with 
overtime at 9d. per hour. 

Radnor and Brecon . — ^An Order varying the minimiim and overtime 
rates of wages as from January 1, 1931. The minimum rate in 
the case of male workers of 21 yeai’s of age and over is Sis. per week 
of 64 hmxrs in summer and 60 hours in winter (iixstead of 48 hoxirs 
in winter as at present) with overtime at 9d. per hour. In the 
case of female workers of 18 years of age and over the minimum 
rate is 6d. per hour with overtime at 6Jd. per hour on weekdays 
and 7id. per hour on Sundays. These rates will continue in 
operation until April 30, 1931. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 

* « « « * * 

Enforcement of Minimum Rates of Wages.— During the month ending 
December 13 legal proceedings were instituted against 14 employers 
for failure to pay the minimum rates of wages fixed by the Orders of the 
Agricultural Wages Board. Particulars of the cases are as follows : — 

AiTears No. of 


f^ounty 

C(jurt 

Fines 


Costs 



of 

workers 








wages 

involved 



£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 


(Jloucester . . 

C^heltenham 

8 

0 

0 

3 

13 

6 

50 

19 

3* 

3 

. . 

»> • • 

2 

0 

0 

2 

4 

6 

11 

6 

0 

1 

Lancaster . . 

Stroud 

20 

0 

0 

0 

16 

0 

49 

5 

3 

2 

Chorley 

1 

0 

0 

2 

2 

0 

26 

10 

0 

4 

Worcester . . 

Shipston-on- 

8 

0 

0 

2 

7 

0 

36 

8 

2 

2 


Stour 











Yorks, N.R. 

Flaxton 


* 






— 


1 

Yorks, W.K. 

Rotherham 

4 

0 

0 

1 

1 

0 

26 

10 

0 

1 

?» 


10 

0 

0 

2 

2 

0 

64 

0 

0 

2 

9t 



t 


0 

8 

0 

10 

0 

0 

1 

>> 

99 

3 

0 

0 

0 

7 

6 

24 

7 

3 

2 



1 

0 

0 

1 

1 

0 

12 

10 

0 

1 


Sheffield . . 

8 

0 

0 


— 


40 

0 

0 

2 

Carmarthen 

Carmarthen 

I 

0 

0 


— 


10 

10 

0 

1 

Flint 

Holywell 


t 


0 

4 

6 

21 

0 

0 

1 



£66 

0 

0£16 

7 

0£373 

6 11 

24 


* Case dismissed. 

t Dismissed under Probation of Offenders Act. 


Foot-amll -Mouth Disease. — No further outbreaks have occurred 
Great Britain since the confirmation of the outbreak at Lockwood,. 
Huddersfield, Yorks (West Hiding), on November 19 — ^referred to in 
the November issue of this Joxjbnai*. The restrictiotiB imposed in 
con^uence of that outbreak were withdrawn on December 2. The 
position, as this issue goes on to press, is that as from the latter date' 
no general movement restrictions have been in force in connexion^ 
with foot-and-mouth disease in any part of Great Britain. 
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APPOINTMENT® 

COUNTY AGRICULTURAL EDUCATION STAFFS : 
ENGLAND 

Camliridgesliire : Mr. G. W. Channon, N.D.A., N.D.D., B.D.F.D., and 
Mr. J. R. Scott, B.Sc., have been appointed Assistant Agricultural 
Instructors. 

Mr. K. V. Cramp,* R.H.S. Diploma, has been appointed Assistant 
Horticultural Instructor. 

Somerset : Mr. R. A. Engledow has been appointed Instructor in 
Gardening and Head Gardener, mce Mr. K. V. Cramp, R.H.S. 
Diploma. 

Mr. F. R. Wallburton has been appointed Assistant Instructor 
in Poultry Keeping, vice Mr. H. F. Burdett. 

Mr, W. S. Turner has been appointed Manager of the County 
Egg'Laying Trials, vice Mr. J. F. Siderfin* 

Yorkshire (Agricultural Department, University of Leeds) : Miss M. 
J. Carter, B.Sc., N.D.P., and Miss J. McL. Millar, N.D.D., have 
been appointed Assistant Lecturers in Poultry Husbandry. 

Miss E. G. Steward, N.D.P., Assistant Lectiurer in Poultry 
Husbandry, has left the service of the Authority. 

* WhMy employed by the County Council, but only partially on 
agricultural education work. 


WALES 

Glamorganshire : Mr. Frederick Blakemore has been appointed 
Instnictor in Veterinary Science. 

Mr. E. LI. Harry has been appointed Instructor in Agricultural 
Economics. 

Mr. William Williams has been appointed Instnictor in Agri- 
culture. 

Mr. H. R. Jenkins has been appointed Instructor in Small Live 
Stock. 

The above are new posts under the Extension Scheme. 

Mr. William Evans (Poultry Instructor for Carmarthenshire) 
has been appointed Instructor in Poultry Husbandry vice Mr. G. 
E. Reddaway, who has resigned. 

Montgomeryshire : Mr. Oswald Bowen has been appointed Instructor 
in Poultry Keeping. 

This is a new appohitment under the Extension Scheme. 


NOTICES OF BOOKS 

Manual of Bacterial Plant Pathogens. By Charlotte Elliott. (Lon* 
don ; Bailli^re, Tindall & Cox. Pp. ix -f 349. Price 22s. 6d. net.) 

When one visits certain of the scientific establishments in the United 
States of America, one is struck with the ubiquity imd utility of the 
roll top desk, the expanding book case, and the card index cabinet. 
Out of one of the last-named, the present volume has emerged. It 
constitutes a kind of detailed “ Who’s Who ” concerning the varioi^ 
bacterial parasites of plants and their associated non-pathogemc 
forms. The first part of the book, covering over 260 pages, contai:^ 
a list of bacterial plant pathogens, arranged according to genera in 
alphabetical order, whilst the non-pathogenio organisn^ associated 
with plant diseases follow in a similar section, comprising some 40 
pages or so. In a third section the organisms are arranged in the form 
of a chronological cheurt, covering some 10 pages. In this are to be 
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found details such as the date on which the organism was named, its 
host, its size, its thermal deathpoint and its response to several 
characteristic, differentiating tests. 

Finally, there is an index which includes the names of the host 
plants and of the bacteria dealt with in the text. In one respect the 
index is perhaps not so satisfactory as the rest of the book. With 
those hosts, as well as with those parasites, that are mentioned 
frequently in the text, one is piwided solely with a series of numl>ers, 
referring to pages, without any further clue as to what particular 
Inspect of host or parasite is dealt with on any given page. Under 
Potato, for instance, there ai*e no fewer than 66 page entries ; under 
Bacillus carotovorus there are no fewer than 63. It would have meant 
a little more labour, in such cases, to have indicated very briefly 
the type of information concerning host or parasite to l>e found on 
each page, but it would have been a great help to the user of the book. 
Even to have indicated, by a change in type-fount, the particular 
page on which the main section dealing with a given organism began, 
would have been a considerable advantage. 

The succinct information supplied concerning each organism in the 
alphabetioAl hsts appears to bo ample, and the literature lists, whicli 
are arrange<l in chronological order, appear to be practically exhaustive 
and, on the whole, up to date, some of the references, indeed, being 
to work published in 1930, the year in which the book itself was 
published. A random test, however, suggests that absolute ])erf action 
in this respect has not been attained ; and it is, of course, scarcely 
to bo expected. Thus, looking up, by chance, Paine’s Pseudomonas 
solaniolens in the index (in the specific name of which there jiappens 
to be a misprint !) one finds on the appropriate page the principal 
literature references to what has hitherto been published in connexion 
with “ Spraing ” of potatoes. Although, liowever, the latest entry is 
dated 1930, there is a paper by Burr in 1928 and one by Fruwirth 
in 1929 that are not included. Possibly similar slight omissions might 
be found in other instances, but, if so, they need not be looked upon 
as seriously minimizing the value of the book. Plant pathologists, 
especially those who are particularly interested in bacterial diseases, 
will welcome this detailed directory of their organisms, and will find 
the volume a tool calculated to save them much time and laboui* in 
securing information on the organisnas themselves and on the original 
sources from which it has been derived. It should certainly be amongst 
the books on their shelves. 

Practical Poultry Management. By J. E. Rice, B.S., and H. E. 

Botsford, B.S. Second edition. Illustrated. Pp. xvii 4- 540. 

(New York : John Wiley & Sons, Inc. London : Chapman & Hall, 

Ltd. 1930. Price 13s. 6d. net.) 

The rapid expansion of the poultry industry during recent years 
has produced an extensive and many-sided literature of the subject, 
especially in the United States of America, where the output of specialist 
publications hcis assumed large proportions. Directly or otherwise, so 
many bremohes of science have a bearing on poultry-keeping, and so 
mnnerous are the problems confronting the modem poultry-keeper, 
that it has become practically impossible to deal adequately with the 
subject as a whole in a single volume. While the present work cannot 
claim to be a comprehensive and detailed treatise on poultry in general, 
it deals in a concise and readable manner with the main facts, principles 
and natural laws underl3dng their successful management. The chapters 
devoted to culling, incubation, selection, housing, feeding, exhibiting 
and judging, although primarily applicable to American conditions, 
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will repay study by the British poultry -keeper, while the information 
regarding the anatomy and physiology of the domestic fowl, and 
diagnosis and treatment of disease, is soimd and simply phrased, as 
well as eminently practical. Despite its transatlantic flavour, this is 
a book that should prove xiseful to British poultry-keepers who wish 
to bring their practice up to date. 

The Agricultural Crisis and the Way Out. By C. Brereton, M.A., 

L. ^ L., D. es Lettres. With Preface by Lord Ernie, P.C.,. 

M. V.O. Pp. 47. (Norwich ; Jarrold and Sons, Ltd., London 

Street. Price 3d.) 

This is a reprint of articles by a well-known landowner which appeared 
recently in the Eastern Daily Press, their object being “ to set before 
the general public in as dispassionate a way as possible the desperate 
plight of arable farming anti fruit-growing, and especially to bring 
home to the mban i)opulation the parlous state of a great industry 
with whose fortunes their own are intimately bound up.” The causes 
which have brought abt)ut tho present situation are analysed, and 
the proposed remedies and palliatives reviewed. The author stresses 
the urgency of the problem. His proposals inclutle a guaranteed price 
for wheat, a duty on foreign malting barley, control by licence or 
otheiwise of foreign inqiorts combined with voluntaiy rationing of the 
amount of home ])roductiou and the extension of marketing schemes. 

****** 

SELECTED CONTENTS OF PERIODICALS 

Grass Land 

Notes on Intensive Cultivation of (Irassland. W. Low. (Trans. 
Highl. Agric. Soc. Scot., xlii, 1930, pp. 113-117.) [(>3.33-16; 

63.33.] 

High Protein Pasture. F. T. Shutt. (Chern. and Jrid. (Jour. 
Soc. Chem, Ind.), 49, 33 (August 15, 1930), pp. 679-681.) 
[63,33-16; 63.33; 63.60433.] 

A Botanical Study of Pasture Plots. E. Wyllie Fento?}. (Ann. 
App. Biol., xvii, 3 (Aug., 1930), pp. 522-648.) [63.33.] 

The Effect of Pigs upon Grassland. F. C. Fishwick. (Jour. S.E. 
Agric. Coll., Wye, No. 27 (1930), pp. 180-181.) [63.33 ; 63.64.] 

Horticulture 

The Effect of Certain Troatmont.s on the Germination of Tomato 
Seeds. Mary J ozefowicz. (Ami. App. Biol., xvii, 3 (Aug., 1930), 
pp. 504-613.) [63.1961 ; 63.513.] 

Some Observations on Tomato Plants from Seed submit teil to 
High Temperatures, Mary Jozefotvicz. (Ann. App. Biol., xvii, 
3 (Aug., 1930), pp. 514-621.) [63.1951 ; 63.513.J 

The Root System of Fruit Tree Seedlings, F. A. Kolesnikov. 
(Jour. Pom. and Hort. Sci., viii, 3 (Aug., 1930), pp. 197-203.) 
[63.41.] 

The Dying Off of Rootlets of Fruit Trees. F. A. Kolesnikov. 
(Jour. Pom. and Hort. Sci., viii, 3 (Aug., 1930), pp. 204-209.) 
[63.41.] 

Rootstock and Scion Relationship. Some Effects of Scion Variety 
upon the Rootstock. T. Swarbrick. (Jour. Pom. and Hort. Sci., 
viii, 3 (Aug., 1930), pp. 210-228.) [63.41.] 

The Effect of Scion on Root. II. — Stem- worked Apples. J . Amos, 
R. Q. HaUon and T. N. Hoblyn, (Jour. Pom. and Hort. Sci., 
viii, 3 (Aug., 1930), pp. 248-258.) [63.41.] 

The Effect of Scion on Root. III. — Comparison of Stem and 
Root- worked Trees, M. C, Vyvyan. (Jour. Pom. and Hort. Sci.,. 
viii, 3 (Aug., 1930), pp. 259-282.) [63.4L] 
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The Winter Shoots of Apple Trees. Their Use in the IdentilBioation 
of Varieties. B, T. Pea/rL (Jour. S.E. Agrio, Coll., Wye, No. 27 
(1930), pp. 74-86.) [63.41.] 

The Nutrition of Fruit Trees. I. — Some Effects of Deficiencies of 
Essential Elements on Fruit Trees. T, Wallace, II. — ^Response 
of Apple Trees on Known Rootstocks to Applications of a 
Complete Fertilizer. J. Amos, E, O, Hatton and T, N, Hohlyn, 
III. — The Reaction to Potash Fertilizers of Apple Trees in the 
Field. N, H. Grubb. IV. — Some Observations upon the Growth 
and Seasonal Cycle of Food Reserves in Apple Trees. T. Swarhrick 
(from the Proceedings of the Association of Economic Biologists, 
II., March 21, 1930). (Ann. App. Biol., xvii, 3 (Aug., 1930), 
pp. 649-686.) [63.41 ; 63.41-16.] 

The Study of Pollination in Relation to Cherry Orchards. C. H, 
Hooper. (Jour. S.E. Agric. Coll., Wye, No. 27 (1930), pp. 202- 
204.) [63.41-08; 63.41.] 

Plant Pests and Diseases 

The Physiology of Virus Diseases in Plants. I.~ ~The Movement 
of Mosaic in the Tomato Plant. J. Caldwell. (Ann. App. Biol., 
xvii, 3 (Aug., 1930), pp. 429-443.) [63.23.] 

The Role of Thrips tabaci Lindeman in the Transmission of Virus 
Diseases of Tomato. Phyllis H. Jarrett. (Ami. App. Biol., xvii, 
3 (Aug., 1930), pp. 444-451 .) [63.23 ; 63.27 ; 63.612.] 

A Study of the Degeneration of Certain Potato Stocks. 2\ White^ 
head. (Ann. App. Biol, xvii, 3 (Aug., 1930), pp. 462-486.) [63.23 ; 
63.512.] 

Notes on the Culturing of In.sects for Virus Work. Marion- A. 
Hamilton. (Ann. App. Biol., xvii, 3 (Aug., 1930), pp. 487-492.) 
[63.23; 63.29.] 

The Influence of Environmental Conditions on the Development 
of the Angular Leaf-spot Disease of Cotton. II.- The Influence 
of Soil Temperature on Primaiy and Secondary Infection of 
Seedlings. B. H. Stoughton. (Aim. Ajij). Biol., xvii, 3 (Aug., 
1930), pp. 493-503.) [63.23.] 

Leaf Stripe or Yellow Leaf of Oats. D. Gs (TBrlen and E. G. 
Prentice. (Scot. Jour. Agric., xiii, 3 (July, 1930), pp. 272-284.) 
[63.24.] 

Strawberry Disease in Lanarkshire. Part I. — Field Investigations. 

D. V. Howells. Part II. — Phytophthora Disease. N, L. Alcock 
and C. E. Foister. (Scot. Jour. Agric., xiii, 3 (July, 1930), pp. 
242-251.) [63.24; 63.24-41.] 

The Control of Aj)ple Scab. I. — Bramley’s Seedling and Newton 
Wonder. N. B. Bagenal, W. Goodwin, E. S. Salmon and W. M. 
Ware. II. — ^Allington Pippin and Newton Wonder. W. Goodwin, 

E. S. Salmon and W. M. Ware. (Jour. S.E. Agric. Coll., Wye, 
No. 27 (1930), pp. 186-201.) [63.24.] 

The Incidence and Control of Apple Scab and Apple Mildew at 
East Mailing. Part I. — ^Apple Scab. M. H. Moore. (Jour, Pom. 
and Hort. Sci., viii, 3 (Aug., 1930), pp. 229-247 -f 4 pi.) [63.24.] 
-Apple Scab at East Mailing. M. H. Moore. (Ann. Kept., East 
Mailing Res. Stn., 1929 (Part I. — General), pp. 72-76.) [63.24.] 
'fhe Control of the Fruit Tree Red Spider on Plum. A. M. Masses. 
(Aim. Kept., East Mailing Res. Stn., 1929 (Part I. — General), 
pp. 86-88.) [63.27.] 

'"The Apple Blossom Weevil : The Results of Farther Investigation 
upon its Control. A. M. Masses. (Ann. Rept., East Hailing 
Res. Stn., 1929 (Part 1.*— General), pp. 89-93.) [63.27.] 
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Studies on Oacinella frU Linn. Comparative Records of Oat Grain 
Infestation in Sweden during the year 1927, together with a 
Note on Sterility or “ Blindness *’ of Grain. N. Cunliffe. (Ann. 
App. Biol., xvii, 3 (Aug., 1930), pp. 649-653.) [63.27 ; 63.314.] 
The Control of Codlin Moth in Australia ; Notes on the Possible 
Utilization of Trichogramma (Hym. Chalcidoidea). J. W, Evans. 
(Jour. Counc. Sci. Ind. Res. (Australia), iii, 2 (May, 1930), 
pp. 106-116.) [63.296.] 

Notes on Myriapoda. XXXIII. — The Economic Status of 

Diplopoda and Chilopoda and their Allies, especially of forms 
occurring in the British Isles, particularly those of importance 
in Agriculture and Horticulture. S. O. Brade-Birks. (Jour. 
S.E. Agric. Coll., Wye, No. 27 (1930), pp. 103-146.) [63.27.] 
Field Experiments on the Control of the Apple Capsid {Plcmocoris 
rugicoUis Fall.) and the Conunon Green Capsid (Lygus pabvlinus 
Linn.) during 1929. Af. Z>. Austin. (Jour. S.E. Agric. Coll., 
Wye. No. 27 (1930), pp. 147-179.) [63.27.] 

On the Resistance of Basket Willows to Button Gall Formation. 
H. F. Barnes. (Ami. App. Biol., xvii, 3 (Aug., 1930), j^p. 638-640.) 
[63.27; 63.3412.] 

The Utility of Mathematical Methods in Relation to Work on 
Biological Control. W. R. Thompson (from the Proceedings of 
the Association of Economic Biologists. I. Fob. 21, 1930). 
(Ann. App. Biol., xvii, 3 (Aug., 1930), pp. 641-648.) [03.296.] 
The Insecticidal Action of some Derivatives of Pyridine and 
Pyrrolidine and of some Aliphatic Amines. C. H. Richardson 
and H. H. Sheppard, (dour. Agric. Res., 40, 11 (June 1^ 1930), 
pp. 1007-1016.) [63.295.] 

The Fungicidal Properties of Certain Spray-Fluids. VII. W. 
Goodwin y H. Martin and K. S. Salmon. (Jour. Agric. Sci., xx, 3 
(July, 1930), pp. 489-497.) [63.295.] 

The Defoliation of (JoosebeiTies by Sulphi^r-containing Sprays. 
H. Martin. (Jour. S.E. Agric. Coll., Wve, No. 27 (1930), pp. 
182-186.) [63.295; 63.41.] 

Control of Ragwort and other Weeds by Spraying. Remarkable 
Results with Sodium and Calcium Chlorate. J. W. Deem. 
(New Zealand Jour. Agric., xl, 5 (May 20, 1930), pj). 292-294.) 
[63.259; 63.295.] 

Live Stock and Feeding 

Commercial Pig Production in Scotland. Lessons from the Scottish 
Bacon Pig Competitions. Alex Colder. (Trans. Highl. Agric. 
Soc. Scot., xlii, 1930, pp. 118-127.) [63.64; 63.752.] 

Potatoes in Stock Feeding. J. K. Thompson. (Trans. Highl, 
Agric. Soc. Scot., xlii, 1930, pp. 128-151.) [63.60432.] 
Potassium Iodide as a Mineral Supplement in Paired Feeding 
Experiments with Growing Swine. W. E. Carroll, et al. (Jour. 
Agric, Res., 41, 1 (July 1, 1930), pp. 66-77.) [612.394 ; 63.64 : 
043; 63.60432.] 

Feeding Pigs on Rough Rice. An Experiment at Hawkesbu^ 
Agricultural College. F. Whitehouse and F. Bostock. (Agric. 
Gaz. of New South Wales, xli, 7 (July 1, 1930), pp. 536-642.) 
[63.60432 ; 63.64 : 043.] 

Influence of Small Quantities of Potassium Iodide on the Assim- 
lation of Nitrogen, Phosphorus and Calcium in the Growing 
Pig. F. J. McClure and H. H. MiUdiett. (Jour. Agric. Res., 
41, 1 (July 1, 1930), up. 79-87.) [612.394 ; 63.64 : 043 ; 63. 
60432.] 
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The Value of Grazing for Fattening Pigs. H, R. Davidson, (Scot* 
Jour. Agric., xiii, 3 (July, 1930), pp. 288-293.) [63.64 : 043.] 
Feeding the Bacon Pig. G, Crowther, (Jour. Yorks Agric. Soc., 
1930, pp. 39-50.) [63.64 : 043.] 

Dried Sugar Beet Pulp : Its Value and Use. J. K, Thompson, 
(Jour. Yorks Agric. Soc., 1930, pp. 71-80.) [63.60432.] 

Jersey Cattle. R, W, Bell, (Jour. Yorks. Agric. Soc., 1930, pp. 
81-87.) [63.62; 63.711.] 

Photography as a Help in the Examination of Cattle Foods. 
Part HI. — The Examination of Leguminous Plants. Part IV. — 
Additional Notes on Some Oil Seeds. W, L, Fielding and S. T, 
Parkinson. (Jour. S.E. Agric. Coll., Wye, No. 27 (1930), 
pp. 45-73.) [63.6043 ; 63.60432.] 

Observations on “ Blackface Sheep,” their Origin and History. 
A, E. Pease, (Jour. Yorks. Agric. Soc., 1930, pp. 5-22.) [63, 
631.] 

The Economy of Washing Kent Sheep before Sliearing. N . L, 
Tinley. (Jour. S.E. Agric. Coll., Wye, No. 27 (1930), pp. 205- 
208.) ‘ [63.631.] 

Dairying 

Grades and Methods of Analysis of Dry Skim Milk. E, (\ Thompson, 
W. S. Stermmrna and B, S. Fleming. (Jour. Dairv Sci., xiii, 4 
(July, 1930), pp. 319-335.) [63.712; 63.716.] 

The Length of Life of the Dairy Cow. A, C. M^Candlish. (Soot. 

Jour. Agric., xiii, 3 (July, 1930), pp. 284-287.) [63.711.] 
Optimum Amount of Sjlage in the Dairy Ration for Most 
Economical Production. A, D, Pratt and G, C, White, (Jour. 
Dairv Sci„ xiii, 4 (July, 1930), pp. 291-307.) [63.60432 ; 63. 
711 : 043.] 

Poultry 

Genetic Studies in Poultry. VIIJ. — On a Case of Sex-linkage 
within a Breed. R. C. Punnett and M, S. Pease. (Jour. Gen., 
xxii, 3 (.July, 1930), pp. 395-397.) [.575.1 ; 63.651.] 

The Value of Potassium Iodide as a Supplement to the Ration of 
Growing Chicks. T, S. Hamilton and C. H. Kick, (Jour. Agric. 
Res. 41, 2 (July 15, 1930), pp, 135-137.) [612.394; 63.60432; 
63.661 : 043.] 

Feeding of Iodine to Poultry. Some Local Experiments and 
Results. W. Simpson and R. Strand. (New Zealand Jour. 
Agric., xl, 6 (June 20, 1930), pp. 403-406.) [612.394 ; 63.651 : 
043.] 

Veterinary Science 

“ Grass-Disease.” S. H. Qaiger, (Jour. Yorks, Agric. Soc., 1930, 
pp. 29-38.) [619.1.] 

An Atypical Case of Johne’s Disease on the College Fann, Wye. 
R, S. Roberts, (Jour. S.E. Agric. Coll,, Wye, No. 27 (1930), 
pp. 214-215.) [619.2,] 

The Warble Flies of Cattle. R, Stewart MacDougall. (Trans. 

Highl. Agric. Soc. Scot., xiii, 1930, pp. 75-112.) [619.2.] 
Significant Variables in the Blowfly Environment. R, A, WardU, 
(Ann. App. Biol, xvii, 3 (Aug., 1930), pp. 654-574.) [69.169.] 
Bl^k Disease (Infectious Necrotic Hepatitis) of Sheep in Australia. 
A. W, Turner. (Jour. Counc. Sci. Ind. Res. (Australia), iii, 2 
(May, 1930), pp. 117-120.) [619.3.] 
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NOTES FOR THE MONTH 

Ddvblopjibnts in the wheat markets of the world 
in recent weeks have turned attention particularly toward 
the World’s Grain Exhibition and Con- 

Wbrld’s Grain ferenoe which is to be held at Regina, 

EdlMtion and Saskatchewan, in 1932. Original plans 
Contecenoe were largely for an exhibition of the chief 
food cereals, but existing conditions have 
turned the spot-light more particularly upon the Conference 
phase of the event. Experts in agricultural economics and 
agriculture from all parts of the world will be gathered together 
for a serious survey of conditions affecting grain production 
and of the best means of securing uninterrupted prosperity 
for those who are dependent upon that industry. The Ex- 
hibition, which is the largest of its hind ever planned, with 
prize money totalling more than £40,000, will still be a feature 
of great interest. 

The Chairman of the National Committee is the Hon. 
Robert Weir, Minister of Agriculture in the Canadian Govern- 
ment, and each of the Canadian provinces has its provincial 
committee under the Chairmanship of the Provincial Minister 
of Agriculture. Representatives of these committees, along 
with a special committee on publicity, have recently completed 
their autumn conference. 

Provision for the accommodation of the great numbers who 
are expected to attend the Conference in Regina in 1932 is 
receiving attention. It has been decided to ask the city of 
Regina to set aside fifty acres for a special camp that will be 
run on approved lines mid will afford every facility for visitors. 
The oo-operathm of the Royal Canadian Mounted Police 
RiU be an important factor in this connexion. Standard 
(fiiatges will be au^iorized and the rates in hotels will be fixed. 

A ocmniittBe ccanposed of teobnioid experts is considering 
the questions relative to the jud^ng of the competitive 

3z 
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olaases. There is a prospeot that an international board of 
judges will be established. Not only will the judging be based 
upon the threshed cereals, but the cereals will be plsmted in 
test plots of land provided at the Dominion Government 
Experimental Farm at Indian Head, Saskatchewan, so that 
they may be judged while in the process of growing. 

The co-operation of the Canadian Federal Department of 
Trade and ^mmerce has been secured, with the result that the 
services of Mr. J. O. Turcotte, Canadian Exhibition Commis- 
sioner, whose work at the World’s Poultry Congress in London 
and at the Exhibition at Antwerp has received much favourable 
notice, will be in charge of the decorating and the staging of 
exhibits. It is expected that the number of exhibits will run 
to many thousands. 

FoLLOwnfo the success of a three-day course for cowmen 
held in September last — a note of which appeared in the 
December issue of this Jourktai, — a course 

Short Comw for of a similar length was arranged for men 
FOoltrymen in and women engaged in the poultry in- 
Hampshire dustry at the Farm Institute, Sparsholt, 
from December 31, 1930, to January 3, 

1931. 

Particulars of the course, including a syllabus and time 
table, were circulated to a number of poultry farmers in 
Hampshire early in December ; no difficulty was experienced 
in obtaining entrants, and the number accepted was limited to 
16, which was believed to bo the maximum with whom the 
demonstrations could be effectively carried out. 

The course was held in bad weather, and, from many points 
of view, at an inoonvemrait time of the year. It was, however, 
neoessary that it should take place dxuring the vacation, and 
desirable to choose a time that is comparatively slack on the 
average poultry farm in order that the employees might be 
spared to attend. 

The following summary indicates the ground covered by 
the lectures and demonstrations which were given by meinbers 
of the county staff with the assistance of officers of the 
Ministry : — 

Lettura 

Breeding, 8 hoon. 

Food Stidb and Feeding, 3 houra. 

Incubation and Hearing, 2 hours. 

Fattening, 1 hour. 

Heuslng and Layout at Ptant, 1 hour. 

D k eae o s and th^ eoatnd, Sliouni. 
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DemotutratioM 

Dnwiag and Truasing, 1 hour. 

Methods of making a Post-Mortem Examination, 1 hour. 

Culling and Selection by Handling. 3 hours. 

Taking Blood for Agglutination Test and Vaooinating against 
Fowl Pox, 1 hour. 

An equally valuable part of the course consisted of an 
hour’s discussion each evening, during which a free inter- 
change of ideas took place, on such problems as marketing, 
maturity mid its relation to egg size, and other subjects, 
which lack of time prevented from being included in the 
syllabus. 

All who attended were shown something of the activities in 
other departments of the Institute. 

Three technical points of interest arose : — 

(1) That more time could be profitably devoted to practice 
in the selection and culling of stock by handling. 

(2) That there was a general desire for more information 
on diseases. 

(3) That the economy of increased feeding in order to 
maintain high egg-production is not appreciated by many 
poultrymen, and should be further emphasized. 

In the opinion of those who took it, the course was a great 
success and will be of considerable direct benefit to them in 
their work. There is, therefore, every encouragement to 
continue the series and arrange further courses for cowmen, 
poultrymen, and perhaps other skilled agricultural workers 
during future vacations, and every probability that the 
indirect effect of those already held will be to increase the 
demand for more. The period of three days appears to be 
short enough to allow of men being spared, and long enough 
for a good many ideas to be assimilated under such conditions 
as obtain at a Farm Institute. 

« * * >» ii< * 

Whbn he was an Assistant Secretary of this Department 
26 years ago (1904), Dr. (now Sir William) Somerville ex- 
pressed the following view : “ I am by 
ShmiAi^hrawB no means sure that it is in the best 
Veodiag stnffll interests of agriculture that faumers should 
buy imported foods largely. In my 
opinion it is economically a much sounder policy to show 
farmeni how tiiey can grow larger and more nutritious crops 
at hcHBte. ^ese demonstrations, aided by the Board, which 
idtow botaten how tiie crop on one half of a field can, unaided 
imported food, |»oduoe more nmat than the crop on the 

3z2 
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other haJf given to animals along with large qwmHties of ccJee, 
are in my humble judgment more worthy of attention than 
fresh sources of cake and the like.” 

Since that time, research has confirmed the idea underlying 
Sir William Somerville’s opinion. It is now recognized that 
in the past too much emphasis was laid upon protein-feeding 
(or cake-feeding) of animals on well-grazed pastures, and it is 
probably true that there is still in many cases an excesave use, 
and therefore waste, of protein in the feeding of stock at all 
times of the year. Judicious balancing of rations in accordance 
with the latest information gained by research may well lead 
to economies in the cost of production. The Ministry recently 
invited Dr. H. E. Woodman to prepare a Bulletin indicating 
how feeding stufis produced on the farm may be most advan- 
tageously used in the feeding of stock for the production of 
meat, milk and wool. The Bulletin has now been issued, 
and may be obtained from the Ministry at the price of 8d. 
post free. 

« i|i « >|i i|< Xc 

Of the home-grown apples and pears, sold in the markets 
at Christmas time, some were so perfect in qualify, and of 
such pleasing appearance, that even the 
The Part of greatest critics of English fruit must have 
Spraying in been surprised and almost satisfied. The 
BSidf’grade Fmit small packages of rosy Cox’s Orange 
Production Pippin apples, each carefully wraq>ped in a 
paper doily, and of juicy Doyenn4 du 
Comice pears embedded in their nests of wood wool, were 
as near perfection as can bo. Such fine fruits indicate that, 
with energy and will, the British grower can excel in supplying 
the market with dessert fruit of a much higher standard of 
quality, and packed in a more attractive way, than can be 
brought from overseas. Such fruit, however, came from 
orchards where fruit growing is conducted on modem lines, 
and where the packing was done by people who have been 
prepared to forsake the accepted methods of the past and to 
use others that helped the fruit to make its appeal. These 
few men, by their example, are helping to establish in England 
the modem methods by which the production of this high- 
class market fruit is made possible. 

These modem methods are not wrapped ixt mystery, but 
are simply the adaptation of soienoe to fmit growing in the 
<mihards, aad the application of business methods in organ- 
ization and in marketing. 
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Ttee nntri^km, fruit thioning and spra 3 di)g all play their 
part, but it is more timely now to emphasize the last-named 
subject, since the importance of spraying cannot be stressed 
too strongly. Sinraying is fundamental for the production of 
high-grade fruit ; the only debatable i>oint centres round the 
sprays to be used, and these will vary with climate. 

In England the fruit plantations should be sprayed during 
the autumn and winter months with a reliable tar distillate 
wash (see article at p. 1078), either alone or combined with a 
mineral oil. This wash — the cleanser of trees and killer of 
insects’ eggs — does so much in controlling insects and in 
improving the vitality of the trees that no fruit grower can 
afford not to use it. The tar-oil washes have little or no fungi- 
cidal action, and so cannot be expected to keep apples and 
pears free from scab, or plums from brown rot. For this 
reason, therefore, when the trees are nearing blossom time, 
and again when the petals have strewed the ground, the 
sprayers must be set at work forcing lime and sulphur or 
Bordeaux mixture on to the leaves to keep the fungus spores 
from gaining mi entrance. Man’s part is to keep the tree 
healthy, and there will follow the clean fruit that the market 
needs and for which good prices are paid.* 

****** 

The Ministry’s Report on the prices and supplies of 
agricultural produce in 1929-30 has recently been published. 

In the opening part of the report, a 

Agricaltoral general indication is given by means of 

Statistics, 1929 index numbers of the changes that have 
(Fartn) taken place in recent years up to the late 
spring of 1930 in the price-level of agri- 
cultural produce as a whole, and of the alterations in prices 
of the different kinds of produce. In addition, the price changes 
which have occurred in live-stock farming are contrasted 
with those in arable farming, market gardening and fruit 
fanoing. References are also made to the more important 

* Infoiuaation oa fndt growing, spraying of fruit trees, and insect 
and fungus pests of fruit will be found in the following publications 
wfaidi awy m obtained from tiie Ministry at the prices named, post 
free ; — 

Fruit Production : Tree Fruite, Is. 6tf. net. 

Fruit Production : Soft Fruite and Nute, Is. net. 

,, insect Pests of Fruit Treee, lOd. net. 

Fungut Dieeaaeo of Fruit Treee, 8d. net. 

Oommerokd Fruit Tree Spraying and What it Ooete, 9d. net. 

Shmy firuit grower should possess these publications and make the 
fullest use of thw. 
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alterations in prices of feeding stuffs and fertilieeis over the 
same period, to agricultural wages, prices of seeds, and to 
rile progress recorded in 1629 in the administration of the 
Markets and Fairs (Weighing of Cattle) Acts, 1887 to 1926. 

The remainder of the report is devoted, for the most part, 
to a consideration of the position as regards each of the more 
important individual commoditi^ from the point of view 
of price changes, and of alterations in total imports and in 
the quantities received from the different sources, while the 
report concludes with a brief summary of the principal varia- 
tions, in 1929, in the sources of imported supplies. 

The usual statistical tables are appended showing average 
prices and imports in 1929 of a large number of agricultural 
products, with, in many cases, comparative figures for earlier 
years. 

Copies of the Report, which forms Part II of the Agri- 
cultural Statistics, 1929, may be purchased through any 
bookseller or direct from H.M. Stationery Office, AdastraJ 
House, Kingsway, Ixmdon, W.C. 2, price la. net or la. 2d. 
post free. 

Aocoeding to returns made to the Ministry by the 
beet-sugar factories operating in Great Britain, the 
total quantity of home-grown beet-sugar 
Frodnciioil of manufactured during December, 1930, 
Home-GTOWll together with the quantity produced 
Beot'-SllgW during the corresponding month in 
1929, was : — 

owt. 

December, 1930 2,261,668 

December, 1929 . . . . 1,816,676 

The total qu6mtities of sugar produced during the two 
manufacturing campaigns to the end of December were : — 

cwt* 

1930-31 6,990,678 

1929-30 5,335,153 

« « « 

In recmt years Johne’s disease has been a matter of 
growing concern to the veterinary profession, and to farmers 
whose cattle have suffered from it. This 

J(dme’8 Diieaie disease is a chronic, contagious enteritis 
in Cattle that affects bovine tmimak. Although 
animals of Other species — sheep, dme, 
goats and (rarely) horses — ^may be attacked, the disease 
is essentially one of cattle, tuid in its clinksal team is seldom 
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observed in animals under 18 months of age. There is no 
reason to believe that any particular breed of cattle in Great 
Britain is more vulnerable to the disease than others are. 
Johne’s disease is not transmissible to man, and both poultry 
and swine are naturally immune from it. The condition, 
which is also known as bacterial enteritis, or paratuberculosis, 
has been found to exist in many parts of the world. In order 
to provide information and guidance for those who may 
require it, the Ministry has just published a short, illustrated 
Bulletin on the subject, and copies may now be obtained at 
the price of 3d. net, post free. 


No fewer than 127 students are receiving regular and 
organized instruction in agricultural subjects in Essex at the 
present time. Of these, 28 are enrolled 
Agricaltmal for the correspondence course in Farm 
Instructicm Book-keeping which is being conducted 
in Essex by the Economics Branch of the School 
of Agriculture at Cambridge. This course 
affords a training in the keeping of farm accounts and in the 
estimation of the contents of stacks, clamps, etc. There 
are, also, three organized day courses, arranged at different 
centres in the county, which are being attended by 36 sons of 
farmers. The remaining students are attending courses of 
instruction at the East Anglian Institute of Agriculture at 
Chelmsford. The Authority has also arranged a course of day 
classes for girls which began last month (January). The 
subjects dealt with in this course include horticulture, fruit 
preservation, dairying, poultry-keeping and beekeeping. 


Bbtitbns have now been received from all the County 
Agricultural Committees in England and Wales showing the 
number of cases, dealt with imder the 
Destmetion provisions of the Com Production Acts 

olWeedi (Repeal) Act, 1921, for the destruction of 

weeds, during the year ended September 
30. 1930. The figures for each year from 1922 to 1930 are 
summarized below, and include cases in London or County 
Borough areas for which no Agricultural Committee exists, 
Bpd w:hioh were dealt with by the Ministry direct. Cases 
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settled satisfactorily by arrangement without reference to the 
Agricultural Committees are also included : — 

Year ended September 30 

1922 1923 1924 1925 1926 1927 1928 1929 1930 


Total number of 


cases . . 

269 

1,010 

1,630 

1,514 

2,409 

2,927 

3,593 

4,331 

5,452 

Dealt with by 
arrangement . . 

187 

919 

1,426 

1,323 

2,126 

2,709 

3,356 

4,095 

5.160 

Notices served . . 

82 

91 

104 

191 

284 

218 

237 

236 

302 

Prosecutions : — 
Successful 

1 

6 

9 

14 

12 

5 

8 

10 

♦6 

Unsuccessful . . 

— 

3 

— 

1 

2 

1 

2 

— 

— 


* Five additional prosecutions pending. 


A BESOLUTION expressing appreciation of the Ministry’s 
action in regard to cherries imported from France, and suggest- 
ing that the prohibition date of importa- 
Hbrticnltiiral tion from each zone should be further 
Advisory advanced, was passed at a meeting of the 
Cioiiiidl Horticultural Advisory Council, held on 

December 16, 1930. Another resolution 

* 

recommended the continuanoe of the Importation of Raw 
Apples Order, under which low grade and unclassified apples 
ar# prohibited entry from the United States of America b^ore 
the middle of November in each year. The Ministry was 
further urged to take immediate measures to prevent the 
importation from France of potatoes likely to introduce the 
Colorado Beetle into this country ; also to proceed with a 
scheme for the application of the National Mark to jam made 
only from home-grown fresh fruit and sugar. Approval was 
expressed of the application, which may be made by the 
Horticultural Trades Association, for an Order-in-Council 
under the Merchandise Marks Act, 1926, for the marking of 
imported plants, trees and shrubs. 
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THE GREY SQUIRREL IN THE. BRITISH 

ISLES 

A. D. Middleton, 

University Museum, Oxford. 

\The data on which this article is based constitute a part of 
the results of research on wild rodents carried on at Oxford with 
the aid of a grant from the Empire Marketing Board. The 
prdiminary results of the investigation that is being made into 
ffte spread of the grey squirrel have been published in detail in 
the Proceedings of the Zoological Society of London, 1930, part 
3, and readers desiring more complete information on the sidled 
are advised to refer to this publication. The investigations on 
the grey squirrd are being continued, and the writer would 
welcome any further items of information. "I 

DescriptiOlL — ^The American grey squirrel (Sciurus carolin- 
ensis) is a native rodent of the northern United States and 
southern Canada, where it is common in all the large deciduous 
forests, but does not extend its range far northwards into the 
coniferous belt. There are several varieties in America, but 
all those in the British Isles which have been examined by the 
writer conform to the description of the variety which inhabits 
north-eastern U.S.A. and south-eastern Cana^. 

Adult British specimens average about 1^ pounds in weight ; 
the length of the body is about 12 inches, and the tail 0 inches. 
The general build of the animal is similar to that of the British 
red squirrel, but it is considerably larger. The colour effect is, 
at firrt sight, silver-grey, but there is a good deal of russet- 
brown cotoratioo on all specimens ; the brown colour is usually 
prominent on the top of the head, the centre line of the back, 
and the upper surface of the feet and ankles, while a line of 
brown runs along the sides at the junction of the white 
abdominal coat with the grey flanks. The individual hairs 
show several colour zones of black, white and brown, which 
are especially noticeable in the long hairs of the tail. The 
eyes are prominent, and the ears rather small and without the 
tufts of hair which characterize the winter coat of the red 
squirrel. Pure white albino specimens are not uncommon, 
especially in. the south-east of En g l a n d. 

InftradaeQoDaiid Sinead in widespread 

distribution of the grey squirrel in this country at the time 
of trriring (Noveml^, 1930) undoubtedly results from the 
mbi^imrions that have taken place sinoe 1889, but there axe 
records of grey squirrels existing m certain ueas as early as 
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Map showing the range of the Oiey Squirrel in the British Isles in 1930, with main 
centres of dispersal marked. (See page opposite.) 


1828. Up to this time it has been ascertained 1b»t gtey 
squirrels were liberated at 83 separctte points in Tarions parts 
of the country during the period 1889-1930 ; in many of these 
instances, however, they appear to have died out or to maintain 
a very precarious existence. The accompanying map i^ows 
the main centres of dispetsal, and the approximate area 
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coveied b.y 1930. In tibe aocompanyiitg table will be foynd 
details of each of the introduoticms masked on this map. 

The squirrels introduced in the first instance were obtained 
direct from America, and several other stocks have since been 
brought over independently, but most of the secondary centres 
were established with squirrels from one or other of the centres 
previously formed. The Woburn centre, started in 1890, has 
been the principal source of grey squirrels obtained for 
liberation on private estates and in public parks and pleasure 
gardens. Although the folly of introducing these animals and 
forming new centres of dispersal is now becoming generally 
recognized, it will be seen t^t one such centre was started as 
recently as 1920. 


Intbodxtction Points or Gasv SQUntaaLS 


JVo. 

on map 
1 

Locality 

Woburn Park, Bedfordshire 


DcUe of 
introduction 
1890 

2 

Loch Long-side, Scotland. . 


1892 

3 

Bichmond, Surrey 


1902 

4 

Bossett, Denbighshire 


1903 

5 

Lyme Park, Cheshire 


1903-4 

6 

Begent’s Park, London . . 


1906-7 

7 

Near Malton, Yorkshire . . 


1906 

8 

Kew Gardens, London 


1908 

9 

Famham Boyal, Buckinghamshire 


1908-9 

10 

Dunham Park, Cheshire . . 

Frimley, Surrey 


1910 

11 


1910 

12 

Sandling, Kent 


1910 

13 

Benenden, Kent 


. , 

14 

Bramhall, Cheshire 


1911-12 

15 

Edgbaston, Birmingham . . 


1912 

16 

Newtownforbes, Ireland . . 


1913 

17 

Near Bedale, Yorkriiire 


1913 

18 

Nuneham-Sandford, Oxfordshire 


. , — 

19 

Bougemont Gardens, Exeter, Devon 


1916 

20 

Dimfermline, Scotland 


1919 

21 

Bournemouth, Hampshire 


. . ^ — 

22 

Needwood Forest, Staffordshire . . 


1929 

Oiker ifUfoduUiiOM of doubtfid importance :■ — 

Bufihoy Park, Middlesex 

Stanwiok, Northamptonshire 

Cliveden, Buckinghamshire 

Bingley, West Yorkshire 

Environs of Edinburgh 

Hebden Bridge, West Yorkshire 

It must be understood that the whole of 

1889 

1918 

2914 

! ! 1921 

the area marked 


on the map is not yet uniformly populated with grey squirrels, 
but represents the rcmge of the smimal by the autumn of 1930, 
and is based on a huge number of reports from observers 
throiighout the British Isles. The extension of range of the 
species is omrtainly not dependent on oven»owding in the 
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areas already populated, but appears to be the outcome of 
migratory iustiucts in individual squirrels, as isolated specimens 
or pairs frequently turn up suddenly as far as 20 miles from 
any previously populated locality. The border zones of the 
mapped areas are therefore generally very sparsely populated 
with grey squirrels at the present time ; also, in the areas 
where the squirrel has been established for a long time, the 
distribution is by no means uniform, as they tend to congregate 
in some localities and leave others practically imtouched. The 
population, calculated from numbers shot and seen in some 
of the most infested districts, has been found to reach as 
much as 3 per acre in favourable conditions. There is con- 
siderable evidence that the eictension of range takes place 
rapidly along a river valley and is severely checked by hill 
country, especially moorland, such as the Cleveland Hills in 
Yorkshire. 

The approximate distribution in each county concerned is 
given below in tabular form. From the progress already 
made, there seems little doubt that the grey squirrel will 
eventually populate the whole country, unless a successful 
means of extermination can be evolved, although the evidence 
available indicates that the mountainous country of North 
Wales, Cumberland and Northern Scotland will be less troubled 
by them than the lowland areas. 

SinUh-Easi England and the Midkmde : 

Kent : Practically the whole county. 

Sussex : Nearly all except the south-eastern portion. 

Surrey : The whole county. 

Hampshire : The north-eastern half of the county. 

Bournemouth : Gardens and environs of the town. 

Middlesex : The whole county, where favourable. 

Essex : Very few on extreme west of the county. 

Hertfordshire : All except the north-eastern comer. 

Cambridgeshire : The south-western borders. 

Bedfordi&ire : The whole county. 

Huntingdonshire : The southern part of the county. 

Northamptonshire : All except the north-eastern portion. 

Buckinghamshire : The whole county. 

Oxfordshire: The whole county. 

Berkshire: The whole county. 

Wiltshire : Northern part, spimely populated. 

Gloucestershire : The north-eastern half of the county. 

Warwidadiire : Practically the whole county. 

Worcestershire : Northern portion, sparsely populated. 

Herefordshire: Few in north-eastern comer. 

Shropshire: Few in south^^eastem comer. 

StafiPordshire : Few in southern portion. 

New centre (1929) in Needwood Forest. 

Leicestershire : A few in the south of the county. 

Devonshire : Environs of Exeter and northwards up Exe vall^. 

Notting^Piamaihixe : Several recorded near Nottin^^iain, but origin 
w&nown. 
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Oheahire and North WaUo area : 

Cheehire ; About three-quarters of the county in the north and 
east. 

Denbighshire : The eastern quarter of the county. 

Shrop^ire : The north-western borders. 

Yorkshire area : 

East Biding : North-western half of the Biding. 

West Biding ; North-eastern portion, and Wharfedale. 

North Biding : Most of the eastern three-quarters, except the 
Cleveland Hills. 

Durham : Few in the south ; west of Darlington. 

Scotland : 

Dumbartonshire : Practically the whole coimty. 

Stirlingshire ; Few in north-western portion. 

Fife : A few miles radius round Dunfermline. 

Edinburgh district : Several escapes from Zoo at Corstorphine. 

Ireland : 

County Longford : The district of Newtownforbes, 

Habits, Food and Damage. — Grey squirrels appear to favour 
mixed deciduous woods, parklands, orchards and gardens, 
rather than the dense coniferous woods, which are the ideal 
habitat of the red squirrel. They spend a great deal of time 
on the ground, and are frequently seen in hedgerows and 
fields as much as half a mile from any wood or plantation. 
Few accurate data are yet available regarding their rate of 
reproduction, but such reliable evidence as there is indicates 
that an average of four young to the litter is usual, the 
maximum being six. One or two litters are raised in the 
breeding season. Although the evidence available is not yet 
conclusive, the young do not appear to breed in the year of 
their birth ; the length of life in normal conditions is not 
known, but probably varies from three to six years. 

The food of the grey squirrel is as varied as its habitat — 
much less specialized than that of the native red squirrel. 
The following is a list of the different kinds of foods eaten ; 
the order of this list is relative to the amount of each class 
of food eaten, the most common foodstuffs being placed first 
and the occasional ones last : — 

Green shoots and buds of various trees, coniferous and deciduous. 

Nuts and seeds in all stages, ripe and unripe. 

Fruits, wild and cultivated, rii>e and unripe. 

Inner bark of young trees, notably beech and sycamore. 

Bulbs and roots of variovts kinds. 

Birds eg^. 

Yoring birds. 

Carrion. 

Fseb of these categories embraces numerous items, the 
eating of many of which is certainly destructive to marketable 
produce, and of economic importance. The destruction of 
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youiig shoots and buds of trees has serious efEeots upon the 
growth of the tree. As regards young forest trees, especially 
conifers, the leaders are frequently bitten off and a consequent 
distortion of the tree ensues, making the ultimate timber of 
little value. As for fruit-trees, the destruction of buds in the 
spring has a pronounced effect upon the yield of fruit. 
Practically every kind of fruit appears to be eaten with avidity, 
and the systematic collection and removal of all kinds of nuts 
in an unripe stage is a very widespread practice among grey 
squirrels. During the spring and early summer, a favourite 
food is the succulent inner bark of young trees, the sap-bearing 
layer being peeled completely off large patches, often girdling 
the tree, on trees of 10-20 years’ growth. Beech and sycamore 
appear to be especially subjected to this form of damage, 
and thousands of young trees of these species have been killed 
by the squirrels. The bark of the Scots pine, a favourite food 
of the red squirrel, appears to be little touched by the grey 
species. 

The destruction of birds’ eggs by grey squirrels has caused 
a great deal of consternation, but, though there is no doubt 
that egg-eating is a frequent and serious offence, it cannot 
be so prevalent as many people believe. The grey squirrel 
would long ago have eliminated the entire resident bird 
population from many of its present strongholds had it been 
particularly addicted to nest-robbing : it is difficult to imagine 
any animal better suited to the practice of finding and robbing 
birds’ nests. Nevertheless, there are many eye-witness accounts 
of grey squirrels eating eggs, and it is certain that such a food 
is very palatable to them. Taking all the evidence together, 
it appears that grey squirrels readily eat any eggs that they 
may find “ accidentally ” in the course of their normal 
wanderings : it matters not to the squirrel whether these are 
eggs of domestic fowls, game-birds, wood pigeons or sparrows. 
The same argument probably applies to the eating of young 
birds, of which there are many authentic records. The writer 
has no wish to under-emphasize the importance of this habit, 
but merely to state that eggs or young birds are an occasional, 
rather than a normal, item in the grey squirrel’s diet. It is 
perhaps fortunate for the birds concerned that the nesting 
time coincides with a period of plenty in plant food for the 
squirrels, and thus the necessity of vigorous searching for 
food is obviated. One or two instances are recorded of young 
rabbits being killed and eaten in the nest, but there appears 
to be no ground for alarm on this point. 











J931.] The Obey Squibbel in Bbitain. 1075 

Wnrmnmip. Efflods. — Our experience of the depredations of 
the grey squirrel, during the latter part of its forty years’ 
residence in this country, leaves little room for doubt that a 
uniform population throughout the British Isles would 
inevitably become a serious burden, both direct and indirect, 
and at the present rate of increase such a position will probably 
be reached in a very short time. Whereas the destructive 
habits of the red squirrel are more or less limited to certain 
aspects of forestry, those of the grey cause a considerable toll 
on forestry, agriculture, fruit growing and the bird life of the 
country. The growth of forestry in this country during the 
past ten years is leading to a remarkable change in the con- 
ditions of life for squirrels ; within 60 years it is likely that 
there will be nearly a million acres of new forests, all of which 
are being raised as a strictly economic proposition. Such a 
state of affairs will be ideal for the support of a large squirrel 
population, but the business of forestry can ill afford the 
losses that it must suffer from such a pest. It is impossible 
to estimate the extent of the damage that may be caused by 
grey squirrels in young forests, as so much depends upon 
their preference for particular habitats and possible ehanges 
in their feeding habits in a changing environment, but it is 
certain that whenever squim»ls feed in a young plantation 
they damage. 

The exact effect of tliis additional rodent population on 
general agriculture is difficult to determine at the present 
stage, but, in any highly-cultivated area, no rodent can exist 
without doing appreciable damage to agricultural produce. 
In the past, squirrels have been of little or no consequence to 
agriculture, but this cannot be said of this new arrival with 
such a varied diet, considering the increasingly intensive nature 
of agriculture. In this respect the horticulturist becomes a 
particular object for the attention of grey squirrels. It has 
already been shown that the rapidly growing industry of fruit 
farming is especially liable to the depredations of these animals, 
and a high concentration in fruit-growing areas would certainly 
be a problem of considerable magnitude. Finally, the indirect 
results of the destruction of beneficial insectivorous birds by 
a grey squirrel population might become of serious significance 
to both forestry and all forms of agriculture. 

On the other hand, it is possible that the fur of the British 
grey squirrel may be found of equal value to that of American 
and O^tmental origin, and t^e formaticm of a reasonable 
market for the pelts may give rise to a profitable new industry. 
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The flesh of the grey squirrel is well known to be very palatable 
and suitable for human consumption, but there is a curious 
and unfoimded prejudice against its use for such a purpose. 
It is doubtful, however, if any benefits which may accrue 
from grey squirrels can ever weigh much against the enormous 
drain on the resources of the country that their presence is 
bound to entail. 

Bfefhods of OcmtroL — The grey squirrel is not a difficult 
animal to keep within rea>sonable bounds if concerted action 
is taken against it, although its total extermination would be 
almost impossible by any means available at the moment. 
It is not so much the manner of killing it that needs emphasis 
as the necessity for killing it : if it continues to be tolerated, 
and even fostered, by a large number of people, m it certainly 
is at present, its increase can never be checked. The general 
attitude towards this animal will determine whether it is to 
be kept under efficient control, and there is ample evidence 
to prove that it should be treated as a dangerous pest. 

Shooting and trapping are the only methods at present 
available of keeping down the numbers of this pest,* since 
the poisoning of such au animal can rarely be carried out 
with safety ; but it b hoped that future research into the 
question of specific diseases will do much to simplify the 
problem of controlling this and other rodents. By rigorous 
shooting at all seasons of the year a great deal can be done 
to check the increase ; dogs can readily be trained to give 
valuable assistance in squirrel hunting, both by fi nd i ng the 
animab and driving them into view of the gun — a most 
important point, as otherwise these squirreb are extremely 
adept at keeping the trunk of a tree between themselves and 
a charge of shot. A most satisfactory method b for two guns 
and a dog to work together, as the squirreb, when “ marked ” 
by the dog, are then invariably within reach of one of the 
guns. A *410 shot gun or *22 sporting rifle serves admirably 
for squirrel shooting, and the latter provides an additional 
ebment of sport. A powerful air-rifle is also quite efficient 
for the purpose, and b especially suitabb for the private 
owner of a small estate or garden who does not care for noise 
and the trouble of gun licences or permits. 

Many keepers make a practice of putting a charge of shot 
into any new squirrel nests seen in the spring, and thb b to 
be recommend^ to farmers and keepers generally as a 
frequently successful mode of attack in the course of an 
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ordinary tour of inspection on a farm or estate. Particular 
attention should be paid to the killing of the first grey squirrels 
seen in a district, for, as already explained, isolated pairs 
frequently trek over considerable distances, and if allowed to 
settle down and breed will soon be the source of a new infesta- 
tion, while, by timely shooting, such an event may be forestalled 
for many years. It is well worth while spending a whole day 
hunting down the first pair of grey squirrels that appear in 
a particular district. 

The formation of squirrel clubs, or general vermin clubs, 
among landowners and farmers is strongly recommended as 
giving an incentive for keeping down the number of grey 
squirrels. The Highland Squirrel Club, which has been in 
active existence for nearly 30 years in the north of Scotland 
for the purpose of killing red squirrels, is an excellent example 
of this type of club, and has so far accounted for over 80,000 
squirrels. Members pay an annual subscription varying 
according to the acreage of their estates, and the funds are 
used for paying a ‘‘ tally ” of from 3d. to 6d. a tail for all 
squirrels shot on members’ estates. By such a system, some 
members who rigorously shoot down their squirrels actually 
receive considerably more in “ tally money ” than they pay 
in subscriptions. County grey squirrel clubs on these lines 
could readily bo organized by agricultural and arboricultural 
societies, or branches of the National Farmers’ Union, and 
the writer would be pleased to offer detailed suggestions and 
advice on the formation of any such clubs that may be 
contemplated. 

Trapping, except in particular instances, is not usually 
favoured by farmers, but gamekeepers will readily apply this 
method of keeping down grey squirrels, and there is little 
need to offer them any advice on the subject. It has been 
found by many keepers that these squirrels are easily attracted 
to flesh and egg baits by exactly the same procedure as is 
adopted for stoats, and in this respect the tunnel trap has 
been proved to be very efficient. It should, however, be noted 
that the use of spring traps, except in rabbit holes or similar 
situations, is prohibited by the Ground Game Act, 1880, and 
that, having regard to the Wild Birds Protection Act, 1904, 
the fixing, placing or setting of any traps or similar instrument 
on any pole, tree or cairn of stones or earth, for the purpose 
of catching grey squirrels is not permissible as the law stands 
at present. A very useful trap where the squirrels are numerous 
is a wire-netting cage, two or three feet square, with a “sleeve” 

4 a 
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entrance either at the top or side, com being need as a bait ; 
such a trap has the advantage of remaining set for an indefinite 
period, and any other animals or birds which are oaoght 
accidentally can readily be released. 

In conclusion, the importance of adopting a definitely 
inimical attitude towards grey squirrels cannot be over- 
emphasized, for there is every rea^n to believe that these 
aliens will quickly become an tmmitigated pest of a hitherto 
unknown character throughout the country, unless determined 
action is taken against them by all concerned. 


WINTER SPRAYING FOR THE CONTROL 
OF THE APPLE CAPSID BUG 

F. R. Pethbbbwdge, M.A., and G. L. Hey, B.A., 
School of Agriculture, Cambridge. 

StanHiAND and Walton have shown that the Long Ashton 
tar-distillate wash, applied at a 10 per cent, concentration 
during the dormant season, is capable of effecting a marked 
reduction of the Apple Capsid Bug (Plesiocoris rugicoUis) on 
some varieties of apples in certain districts. The experiments 
here described were undertaken with the object of discovering 
an effective means of preventing the hatching of the eggs of 
this pest in the Eastern counties. 

Experiment No. 1. — ^This was carried out, m 1929, at Friday 
Bridge, near Wisbech, in collaboration with Mr. W. G. Kent, 
Horticultural Superintendent for the Isle of Ely. As the 
ordinary Long Ashton wash is not suitable for use with the 
hard, dyke waters of the district, a modified Long Ashton 
wash (one solution) was used in this instance. The excessive 
hardness of the dyke water made it necessary to add size to 
the ordinary tar-distillate wash* to secure a satisfactory 
emulsion. Each plot consisted of about 20 trees of the Bramley’s 
Seedling and Grenadier varieties, 14 years old. 

The plots were separated from each other by two rows of 
Grenadiers. The spraying took place on March 6 and 7, the 
spray being applied by means of a l^h.p. petrol pump 
supplying two nozzles. On June 6, a count was made of the 

* Tar-distillate wash, or ordinary tar-distiilate wash, is the name 
giyw to a number of prof»ietary washes made from tar^lietOtetee 
without removal of the tar acids. Sudt washes have been used in this 
country for several years. 
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number of marked shoots on the lower half of the Grenadier 
trees, the results being recorded in Table I. 


Plot 

3 

4 

5 
2 

6 
1 


Tablb I. — ^Friday Bbidoe (Gbekadxbbs) 

Average No. marked 
ehoote per tree 

Control . . . . . . . . . . 245 

Mineral oil emulsion B, 7 per cent. . . . . 45 

Modified Long Ashton wash, 12 per cent. . . 70 

»» f» ft ft 10 ,, * . 73 

Tar-distillate wash, 12 per cent. . . . . 158 

M „ 10 „ .. .. 196 


As a result of severe frost injury, the crop was a poor one, 
and the apples, although graded, were not sufficiently numerous 
to give reliable results. The mineral oil emulsion used gave 
the best control of the Apple Capsid, but failed to control 
the Rosy Apple Aphis (Anuraphis roseus), although the attack 
of the latter pest was only slight on the control trees. It was, 
however, reaffily controlled by the other washes. 


Experiment No. 2. — ^A similar experiment was carried out, 
in 1929, at Burwell, Cambridgeshire, in collaboration with 
Mr. A. T. Paskett, the County Horticultural Adviser. Here, 
each plot consisted of 12 trees of the Grenadier variety. The 
spraying, which took place on March 8, was effected by a 
headland pump, giving a pressure of about 80 lb. per sq. in., 
and suppl 3 ring two nozzles. On June 4, a count was made 
of the number of shoots attacked by the Apple Capsid Bug 
on the lower parts of the trees. The result is given in Table II. 


JRow 

5 
8 
4 
7 
3 

6 


TABnE II, — Burwbix, Cambbidqeshxre (Gbenadzebs) 

Average No. marked 
ahoote per tre>e 


Control . . . . . . . . . . . . 114 

Mineral oil emulsion B, 7 per cent. . . . . 14 

Modified Long Ashton wash, 12 per cent. . . 18 

Tar-distillate wash, 10 per cent. . . 24 

„ „ 12 „ .. .. 26 
Modified Long Ashton wash, 10 per cent. . . 79 


As a result of severe frost, there were not sufficient apples 
to give reliable results. The mineral oil emulsion again gave 
the best control, but this was the first occasion on which the 
writers had seen such a large reduction of capsids effected 
with an ordinary tar-distillate wash. 

The results obtained in the above two experiments, taken 
together with those obtained by Staniland and Walton, using 
Iiong Ashton wash and modified Long Ashton wash, suggested 
that the trials might be continued another year and that 
they might include mixtures of the mineral oil emulsions with 
the Long Ashton wash or modified Long Ashton wash. 

4a 2 




1080 


CONTBOl. OF THE APPtiB CaPSIH BuG. [Fob.^ 


Eao^erimeilt No. 8. — This was carried out, in 1930, at 
Bluntisham, Huntingdonshire, in collaboration with Mr* F* 
Tunnington, the County Horticultural Organizer. Each plot 
consisted of about 10 trees of the Bramley’s Seedling variety. 
Spraying was carried out, on February 18, by means of a 
horse-drawn, barrow-type hand-pump, giving a pressure of 
about 801b. per sq. in., and supplying two nozzles. The 
temperature was low, there being ice on the top of the dyke 
water from which a supply was drawn. About 4 gal. of w^sh 
were used on each tree. For the mixed washes, the tar- 
distillate containing an emulsifier was poured into the water, 
caustic soda being subsequently added and the mixture 
emulsified by thorough stirring ; the mineral oil emulsion 
was then added. On July 18, a count was made of the total 
number of apples on each tree, and the percentage marked 
by the Apple Capsid Bug was determined. The results are 
given in Table HI. 

Table III. — Bltjntlsham, Hxtnts (Bkamley’s SEEnuLNci) 



Average total No. 

Perce^Uage 

Treatment 

of apples per 

of natrk ed 


tree 

apples 

Control (one plot and two half -plots) . . 

22 

62 8 

Mineral oil emulsion B, TJ per cent., 



plus L. Ashton, per cent, 

Mineral oil emulsion A, 7i per cent.. 

55 

2 0 

plus L. Ashton, 7J per cent. 

64 

2 3 

Long Ashton, 12^ per cent. . . 

113 

7 0 

Mineral oil emulsion A, 7J per cent.. . 

105 

7 1 

Long Ashton, 10 per cent. 

139 

14 6 


On October 6, the apples on these trees were picked, graded 
and weighed, results being as shown in Table IV. 

Table TV. — Bi.untisham (Bramley’s Sekdlino) 

Av. weight 

of apples Pe/rcenUtge weight of apples 


Treatment 

per tree 
lb. 

Badly 

marked 

Slightly 

marked 

Clean 

Control 

Mineral oil emulsion B, 7J 
per cent., plus L.A., 

0 

47*6 

145 

37*9 

per cent. . . 

Mineral oil emulsion A, 74 
per cent., plus L.A., 7| 

181 

0-9 

1*2 

97-9 

per cent. . . 

30 

23 

1*7 

96*0 

Long Ashton, 124 cent. 

Mineral oil emulsion A, 74 

38 

6-6 

20 

91*4 

per cent 

46 

10-3 

3*4 

86*3 

Long Ashton, 10 per cent. 

46 

23*4 

2*6 

74*0 


It will be seen, from Tables III and IV, that the mixture 
of the Long Ashton wash and either of the mineral oil emulsions 
used gave a very good control of the Apple Capsid Bug ; that 
Long Ashton wash at 12J per cent, gave a good control ; that 
mineral oil emulsion A, alone, at a concentration of 7^ per 
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ceat., gave a fairly good control ; but that only a moderate 
control was giTcn by Long Ashton wash when used at a 
concentration of 10 per cent. Considerable differences in the 
yields of the plots will also be noticed. Although the number 
of trees is not sufficient to give critical results, some reasons 
may be ^offered for these variations. 

The very low yield of the control plots is attributable 
chiefly to attacks of Winter Moth caterpillars assisted by the 
Apple Capsid Bug. All the sprays used gave a good control 
of caterpillars, and the foliage growth was very good. The 
reduction in the yield of the plots, sprayed with a mixture 
of Long Ashton wash and a mineral oil emulsion, was caused 
by the killing of a number of the fruit buds. This mixture 
also retarded the opening of the blossoms ; at blossoming 
time the trees appeared to be suffering badly from spray 
damage. Long Ashton wash, at a concentration of 12 J per 
cent., also retarded the opening of the blossom buds, but 
killed very few of them. Long Ashton wash, at a concentration 
of 10 per cent., retarded the opening of the fruit buds, but 
no damage was noticed on this particular plot. Mineral oil 
emulsion A, at a concentration of 7| per cent., caused no 
damage to the fruit and no retardation. 

Summer Spraying. — To compare the value of winter with 
summer spraying, two of the neighbouring plots at Bluntisham 
were sprayed, on May 15, 1930, with soft soap and nicotine 
and with a pyrethrum wash, respectively. The results of 
counts, made on July 18, are detailed in Tables V and VI. 

Tablk V.''-'Bi.i’ntisham, Hunts. 8umm£r Spraying (Bramley’s 

Seedling) 

TrmlmeiH Average No. oj Percentage oj 

apples per tree marked apples 

C'outrol (one plot and two half- 

plots) 22 52-8 

Soft soap, 5 lb., plus nicotine (95-98 

per cent.), 4 o«., water, 40 gall. . . .^>7 0*4 

♦ Pymthnun A, 1 {)art in 80 parts 

of water . . . , . . . . 64 7*0 

Table VI,— Bluntisham, Hunts, Summer Spraying (Bramley’s 

Seedling ) 

Av. weight 

of apples Percentage weighs of apples 
Treatment per tree Badly Slightly 

Vb. marked marked Chan 

Control 9 47*6 146 37*9 

Soft soap^ 5 lb., nicotine 
(96^9$ per cent.), 4 ox., 

water, 40 gi^ 14 3*4 7-6 89 0 

Pyrethr^ A, 1 part in 80 

parts of water . . . . 18 4*2 8*8 ^ 90*0 

* A proprietary wash containing pyrethrum. This dilution is the 
equivalent of 1 per cent, of pyrethrum flowers. 



1082 CoimtOL OF THE Apple Capsid Boo. [Feb., 


From these figures, it will be seen that soft soap and nicotine 
gave as good a control of the Apple Capsid Bug as did the 
Long Ashton wash at 12J per cent., and that the p 3 n?ethrum 
wash gave a similar result. The low yields shown in Table 
VI were due to caterpillar attack. 

El3;ierim0nt No. 4. — This was carried out, in 1930, at Wisbech 
St. Mary, in collaboration with Mr. W. 6. Kent, Horticultural 
Superintendent for the Isle of Ely. As the dyke waters of 
the district are very hard, rainwater was used for makmg 
the Long Ashton wash, but dyke water was used for the 
other washes. The trees (variety, Ix)rd Derby) were 16 years 
old and planted 24 ft. by 12 ft. The experimental area 
consisted of 54 rows of 4 trees each, and each plot consisted 
of 8 trees. Some of the plots were sprayed early and some 
late, the object being to discover whether the date of 8pra3dng 
has any important bearing on the results. The early spraying 
took place on January 27 and 28, and the late spraying on 
March 3. On both occasions, a headland hand-pump, supplying 
two nozzles, was used. 

On September 19, 20 and 21, the apples were picked and 
graded into four divisions : — 

(1) Cleon. 

(2) With slight Capsid markings (most of these apples were sent 
to market). 

(3) With moderate Capsid markings (these were not suitable for 
sending to market). 

(4) With bad Capsid nmrkings. 

The results are set out in detail in Table YU. 

In Table VII, considerable variation in the yields of the 
various plots will be noticed. This was attributable in large 
measure to caterpillar attacks, the chief culprit being Winter 
Moth. The control plots were badly attacked. The plots on 
which mineral oil emulsion was used, at a concentration of 

per cent., also suffered moderately badly. At a concentration 
of 10 per cent, there was very little caterpillar attack and 
practically no reduction in yield from this cause. The mixture 
of modified Long Ashton wash and mineral oil emulsion, 
applied late, gave the best control of the Apple Capsid Bug, 
but killed a number of fruit buds and, consequently, reduced 
the crop. 

In connexion with the damage to the apple fruit buds, it 
must be remembered that the winter of 1929-30 was an 
exceptionally mild one, and this may have had some influ^oe 
on the amount of damage done. 
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Tabxjb VII.— Wisbech (Vabiety, Loud 

Derby)* 

1930 


Notes. — Early sprayingi 
L.A. — Long Ashton Wash. 

January 27 and 28 : 

late spraying, March 3. 

L.A.M. — Modified Long Ashton Wash. 

Weight 

of PerceTfOage weight of apples 

No. apples Mod- 

Spray 

of 

per 

Bad 

eroite 

Slight 


plots 

Min. oil emulsion A, 7]^ 
per cent., plus L.A.M., 

tree 

lb. 

mark- 

trigs 

mark- 

ings 

mark- 

ings 

Clean 

7i per cent. Late 

Min. .oil emulsion H 

per cent., plus L.A.M., 

1 

89* 

7-2 

81 

17-9 

60-8 

H per cent. Late 

Min. oil emulsion B, 10 

2 

74 

91 

8-5 

240 

58*4 

per cent. Late 

Min. oil emulsion B, 6 per 
cent., plus L.A.M., 5 per 

1 

9Si 

13-4 

14-7 

21-6 

50*2 

cent. Late 

Min. oil emulsion A. 7| 
per cent., plus L.A.M., 

1 

86* 

7-2 

19-8 

230 

60*0 

7 per cent. Early 

Min. oil emulsion A, 7| per 

2 

105| 

12*0 

14*5 

26-5 

48*0 

cent. Late 

1 

98 

10* 1 

18-4 

35*5 

36*0 

L.A.M., 12J percent. Early 
Min. oil emulsion B, 10 

2 

116* 

20*6 

210 

250 

33*3 

per cent. Early 

1 

100 

9*6 

25-2 

37*0 

28*2 

L.A., 10 per cent. Late . . 

1 

113* 

33*8 

19- 1 

22-2 

24*9 

L.A.M., percent. Late 

2 

94* 

29*9 

24*1 

211 

24*9 

L. A., 10 per cent. Early.. 

2 

120 

.30-8 

30‘2 

16-4 

22*6 

L.A.M., 15 percent. Early 
Min. oil emulsion B, 7| 

2 

102 

37-7 

20-2 

200 

22*1 

per cent. Late 

Min. oil emulsion A, 7} 
per cent., plus L.A., 7J 

1 

66} 

28-8 

35*8 

18*0 

17*4 

per cent. Early 

1 

112* 

35*4 

20*8 

26*4 

17*4 

L. A., 12| percent. Early.. 
Min. oil emulsion A, 7} 

2 

95 

32-2 

38*8 

171 

11*9 

per cent. Early 

1 

54 

74-3 

13-9 

8*1 

3*7 

Control 

4 

19 

67-9 

10-8 

70 

5*2 


Table VII indicates that neither the Long Ashton wash 
nor the modified Long Ashton wash used gave a satisfactory 
control of the Apple Capsid Bug. The best result was obtained 
with a Long Ashton modified 12| per cent, solution, but it 
produced only 33 per cent, of clean apples. The Long Ashton 
wash at 12| per cent, gave only 12 per cent, of clean apples, 
a result the writers are unable to account for in any way. 
Mineral oil emulsion B, applied at a concentration of 10 per 
cent., gave moderately good results ; but these emulsions, 
at a concentration of 7^ per cent., gave disappointing results, 
with the exception of mineral oil emulsion A, applied late. 
The best control of the Apple Capsid Bug was given by a 
mixture of the Ixmg Ashton modified wash with a mineral 
oil emulsion wash, both at a concentration of 7| per cent., 
applied late. One of the early mixtures gave very poor results. 
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Time of Siunvmg. — In Experiment No. 4, an attempt was 
made to decide whether early or late application of the washes 
was an important factor. In two instances, the duplicate 
plots gave a wide variation, showing that the experimental 
error in this trial was very high ; consequently, it is not 
safe to draw definite conclusions. When mineral oil emulsions 
are employed, the time of application seems to have an 
important bearing on the results obtained. The late application 
(March 3) of both emulsions A and B gave a much better 
control of the Apple Capsid Bug than the early sprajdi^ on 
January 27. With the Long Ashton wash, the time of appli- 
cation made no significant difference in the results obtained ; 
nor do the figures give any indication whether it is better to 
apply the Long Ashton modified wash late or early. With 
both mixtures of the modified Long Ashton wash and mineral 
oil emulsions, the late application (March 3) gave a much 
better control of the Apple Capsid Bug than the early one 
(January 27). 

The figures suggest that better results are likely to be 
obtained with mineral oil emulsions, and mixtures containing 
mineral oil emulsions, if these are applied as late as poflsible. 
A number of growers in the Wisbech district have formed 
the opinion that late spraying gives them better results than 
early spraying with t>ong Ashton or modified Long Ashton 
washes. 

Vaiietal Differences. — Good results were obtained in the 
foregoing trials with mineral oil emulsions, Long Ashton wash 
and modified Long Ashton wash when the variety of apples 
spraye<l was either Bramley’s Seedling or Grenadier. In 
Experiment No. 4, where the variety was Lord Derby, these 
washes gave disappointing results. In this connexion it is 
interesting to note that, in the experiments conducted by 
Staniland and Walton, in 1929,'* the Long Ashton wash also 
gave a poor control of the Apple Capsid Bug on the variety 
Lord Derby. This wash, at 10 per cent, concentration, was 
applied (March 9) on Lord Derby apples at one centre only 
(Wilmington, Kent). Poor control was also given on this 
variety by the modified Loi^ Ashton wash at 10 per cent, 
when applied (March 8 and 9) at two centres in Kent. Yet 
at one of the centres (Crockenhill) 10 per cent, mof^fied Loi^ 
Ashton wash, applied to Bismarchs on March 9, gave a good 
control of the Apple Capsid Bug. 


* Vide Annual Report of the Long Ashton Research Station, 19S9. 
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In some experiments, carried out by CoL M. C. Clayton in 
his orchard at West Walton, near Wisbech, in 1930, and 
visited periodically by the writers, a good control of the 
Apple Capsid Bug on the variety Lord Derby was obtained 
by spraying, during the third week in March, with a 10 per 
cent. Long Ashton wash. At the same time, a fairly good 
control resulted from the use of a 10 per cent, modified Long 
Ashton wash. With both washes, however, better results 
were obtained on Bramley’s Seedling. 

These results suggest that control of the Apple Capsid Bug 
by winter spraying is less effective in the case of the Lord 
Derby variety than with other varieties, such as Bramley’s 
Seedling. The position of the eggs and the structure of the 
shoots do not suggest any explanation for the varying results. 

There would appear to be a marked difference, also, in the 
susceptibility of varieties to fruit-bud injury ; Bramley’s 
Seedling buds, for example, suffered injury in orchards where 
those of Lord Derby were iinaffected, although both were 
sprayed on the same day and with the same wash. 

Ckintrol Measures* — From the above results, from those of 
other workers, and from observations made in a number of 
orchards, it is difficult to determine which is the most 
economical method of reducing Apple Capsid Bug by winter 
spraying. There appear to be five possible methods : — 

J . — Sprayivg with Ijong Ashton Wash at a Concentration of 
10 per cent . — This has given good results in some orchards, 
but not in others. In 1930, gooseberries and strawberries, 
growing under trees sprayed with this wash, were seriously 
injured. Consequently, it is dangerous to use it where trees 
arc under-cropped with the fruits named. In some cases, 
this wash retarded the opening of the apple blossom buds and 
a few were killed by it. It must be remembered that this wash 
is made by a number of different firms, and there appears to 
be a marked variation in the products placed on the market 
under the name of “ Long Ashton Wash.'’ It is important, 
therefore, that the wash should be made accotding to the Long 
AshUm specification. 

2. Spraying with modified Lmvg Ashton Wash at a Concen- 
tration of 12 J per cent . — ^This should be used only where the 
available water is too hard for making the Long Ashton wash, 
or until such time as a modified wash is obtainable which 
gives as good results as the Long Ashton wash. There ai*e a 
number of modified Long Ashton washes on the market *, 
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some appear to give better results them others, but even 
the best have givw poor results in a number of orchards. 
In 1930, some of them seriously damaged goosebfHries and 
strawberries growing beneath trees that were sprayed, and 
some of them killed a number of blossom buds, especially 
on the variety Bramley’s Seedling, whereas other modified 
Long Ashton washes caused no injury to Bramley’s Seedling 
in the same orchard. 

3. Spraying with Mineral Oil Emnlswn ai a C<mcerUration 
of per cent., or rather higher. — ^The power of these pro- 
prietary washes to prevent Apple Capsid eggs from hatching 
varies copisiderably. Some of them, at a concentration of 

per cent., have given rather better results than Long 
Ashton washes at a concentration of 10 per cent., although 
the results on Lord Derbys have been very variable. Very 
little damage to apple trees or undercrops has resulted from 
the use of these washes. Their great drawback is failure to 
control attacks of aphides ; and they do not give such a 
good control of caterpillar as the previous washes. In several 
instances, however, they have given a good control of Red 
Spider (Oligonychvs vlmi). Late applications of these vrashes 
have given the best control of the Apple Capsid Bug. Where 
Winter Moth is likely to cause loss of crop, trees that have 
been sprayed with a mineral oil emulsion only should be 
banded to prevent the females from laying eggs. 

4. Spraying with a Mixture of Mineral Oil Emulsion and 
Long Ashton Wash {or modified Long Ashton Wash or ordinary 
Tar-distiUate Wash*). — ^These mixtures have given the best 
control of the Apple Capsid Bug at concentrations, however, 
that caused the most injury to the apple fruit buds and to 
undercrops such as gooseberries and strawberries. Late 
applications have given the best control. 

Staniland and Waltonf gave the composition of a mixture 
of this kind that controls both the Apple Capsid Bug {Plesio- 
coris rugkoUis) and the Common Green Capsid Bug {Lygus 
pabulinus) on black currants without causing injury. A mixture 
of this kind, containing sufficient tar-distillate to control 
aphides and sufficimit mineral oils to give a big reduction of 
Capsids and Bed Spider, appears to be the most promising 
as a general winter wash for the control of insects on apple 

* In cases where the two emulsions will mix satisiaotoTily. 

t This JormuAij, August, 1930, p. 470. 
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trees on which the Apple Capsid Bug is present. It will 
probably be difficult to find a mixture of this kind that will 
not injure gooseberries and strawberries growing beneath. 

6. Spraying first with an ordinary Tar-distiUate Wash at a 
Concentration of 5 or Q per cent., and again, before the Bvds 
begin to swdl, with a Mineral OU Ermdsion at a Concentration 
of 1\ or % per cent. — Ordinary tar-distillate wash is suggested 
as being clmaper than the Loi^ Ashton wash or modified 
Long Ashton washes, which would answer the same purpose 
as the ordinary tar-distillate wash for the control of the Rosy 
Apple Aphis. Some growers tried this in 1930, in the Wisbech 
district, with success. It has the disadvantage of being more 
expensive than the previous methods. In a mixed orchard 
of apples and plums, however, it suggests itself as being the 
best method for controlling the Apple Capsid Bug and Rosy 
Apple Aphis without causing serious injury to the phuns. 
The plums would be sprayed with the tar-distillate wash to 
control Leaf-Curling Plum Aphis, but not with the mineral 
oil emulsion. 
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ANIMAL PIGMENTS 

Sir J. Abthto Thomson, M.A., LL.D., 

Emeritus Professor of Natural History in the University of 

Aberdeen. 

Wlwt Colour Ifeans. — We live in a world rich in colour — of 
sea and sky, of mountains and precious stones, and, finest of 
aU, of plants and animals. The colours are our sensations, 
due to what particular wave-lengths of light reach our retina, 
and thence excite our brain. When all the ordinary light-rays 
of different wave-lengths reach our eye, we see the common 
light of day or, it may be, a white object ; but if only & fraction 
of the ordinary light reaches us, we see some colour or other 
according to the fraction. At the one end of the spectrum, 
familiar in the rainbow, there are the violet raj’s with shortest 
wave-length, some forty millionths of a centimetre long ; at 
the other end are the red rays with longest wave-length, twice 
as long as the violet. According to the wave-length is the 
colour-sensation ; and it is worth remembering that ants, as 
Sir John Lubbock first showed, can see the ultra-violet rays 
which are invisible to us, though happily we are not insensitive 
to their healthful infiuence. If we call visible light an o($tave, 
there are 61 other measured octaves of clectro-magnetic 
vibrations, from the very short-waved rays used in radio- 
therapy to the very long ones used in broadcasting ; and while 
different notes, so to speak, of the visible light octave call forth 
different colour-sensations, a blend of all the notes, as from snow, 
foam, clouds, and the like, produces the sensation of whiteness, 
for there is complete reflection of the whole light from 
the mirroring siufaces of crystals or bubbles as the case may 
be. WTien the light comes to our eye after passing through a 
coloured body or fluid, or after being reflected from a 
coloured surface, then it has been to some extent filtered or 
tampered with. Whenever that is the case, we see colour, 
which varies according to the nature of the filtering. Thus if the 
rays of longest wave-length (red) have been absorbed or in any 
way subtracted, then the object will appear green — ^the colour 
“ complementary ” to that which was filtered out. If “ blue ” 
is filtered out the object will appear “ orange.” We must not 
dwell on this physical aspect ; the point is that ” colour ” is 
due to some interference with the wholeness of white light. 

Three Kinde of Colotatiioii. — ^Among plants and animals 
there are many substances, called pigments, the molecular 
structure of which is such that they interfere with the wholeness 
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of tbe light that posses through them or is reflected from them. 
In a rough way, they might be compared with paints, but this 
is a case where a simple comparison is not a>very useful one, 
especially when we come to face certain peculiar “ pigments ” 
which have little or no colour ! That a pigment may be 
coloniiess is a statement to disbelieve until one understands it. 

As examples of organic pigments we may mention the two 
most important, chlorophyll in plants and haemoglobin in 
animals, which are very different from one another, though 
with a good deal in common. The chlorophyll-pigments, for 
they are in the plural, absorb some of the orange-yellow-red 
rays, and use this energy to build up carbon dioxide and water 
into sugar and the like — ^the most fundamental vital process in 
the world. The red-blood-pigment or haemoglobin of all higher 
animals owes its great importance to its power of capturing 
oxygen, e.g., in the lining of the lungs, and of readily surrender- 
ing it again to the living matter of the body. The melanins of 
dark-coloured birds and beasts, e.g., crow and Black Angus, 
are familiar examples of pigments ; and everyone knows, 
though not by name, the reddish pigment (zoonerythrin) of 
shrimps and prawns, wliich is bluish in the lobster until it is 
boiled. First of all, then, the colour of an animal may be due to 
particular organic substances or pigments, whose structure is 
such that it somehow interferes with the wholeness of the 
white light that falls upon it. 

In the second place, there may be brilliant colours without 
any pigment at all, as is plain enough from the iridescent soap- 
bubble. The bubble has all the colours of the rainbow, but 
it is only a transparent film of soap and water. Everyone knows 
the beautiful colours of mother-of-pearl : but if the shell is 
pounded, it is only white chalk. The colouring in this and other 
oases is due to the way in which the light is reflected, from a 
film in the soap-bubble, from a finely layered or laminated 
texture in the pearl-oyster’s shell, or from a delicate surface 
graining or cross-hatching in many other cases. 

In the third place, the colouring of the animal may be due to 
a combination of pigmentary and structural (or physical) 
coloration ; and this gives the finest display of all. We are 
familiar with it in the peacock’s tail-feathers (really the “ tail- 
ooverts ”) and in many brilliant butterflies. There is an 
undto’ljdng pigment, the efieot of which on the light that falls 
on the body is enhanced by the fine structure of the surface. 
In many cases the pigment is a simple brown, but the external 
scnlpturing makes it like a living jewel. Often there may 
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result a bright colour, such as blue, which is not hinted at in 
the ^ngment. A bruising of the texture spoils the fineness of 
colouring, and another feature is that the colour changes a little 
as the animal moves, or as we move, for different parts of the 
rainbow colouring reach our eye. This is familiar in many birds, 
with so-called “ metallic ” gl^mer in their plumage. T5 sum 
up, coloration may be (1) pigmentary, as in the ruddy animal 
or the green plant ; (2) structural, as in mother-of-pearl ; and 
(3) a combination of the two, as in peacock’s feathws. ' • 

Blood Pigments. — ^For several reasons we give the first place 
to the blood-pigments, such as the hsemoglobin of all the higher 
animals. The increase of vigour as we ascend the scale of life is 
partly due to the abundance of haemoglobin and the use that 
is made of it, because, as we have said, it has the power of 
reaidily entering into a loose union with oxygen, captured in 
various ways, e.g., on the internal surface of lungs, or on the 
external surface of gills. Man has some twenty-five billions of 
red-blood-corpuscles, which, if spread out, would cover a 
surface of over 3,000 square yards ! Thus, taken together, 
the red-blood-corpuscles represent a very extensive internal 
surface for oxygen-capture. The mere possession of hsemo- 
globin, however, does not mean a high status in the scale of being, 
for the earthworm’s haemoglobin is much the same as ours. As 
far as we know, the first animals to produce or, so to speak, 
invent haemoglobin were certain marine worms, known as 
ribbon-worms or nemertines ; and this was one of the 
momentous steps in Oi^anic Evolution. It opened the portal to 
higher life. Yet it must be noticed that among baokboneless 
animals there are some other blood-pigments, similar to haemo- 
globin, but not so effective. Thus haemocyanin is common 
among crustaceans and molluscs. 

Haemoglobin has a very complex chemical composition, with 
a large molecule. It may be split into two parts, (1) colourless 
protein called globin, which varies greatly from one type to 
another, and (2) a constant coloured portion called horn. This 
oonsistB of four pyrrol rings linked t(^ether by an atom of 
iron— a pyrrol ring being C-C-C-C-N, four atoms of carlxm 
united with <me of nitrogen. There is a remarkable reason for 
mentioning this point, even in an elementary ariiole, for llie 
same pyrrol ring occurs in ohknophyll, the (dtaracteristio giemi 
pigment of plants. 

There is a continual breaking down of hsemo|^bin in Ike 
body, and some of the inroduets almost certainly give rise to the 
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fHgments of the bile in backboned animals, such as the green 
j^verdin. Other diiuntegration products of haemoglobin or 
some related blood-pigment are deposited in the tissues of 
various backboneless animals, such as leeches and molluscs. It 
may be mentioned that the faintly bluish blood-pigment, called 
haemocyanin, that is common in crustaceans and molluscs, has 
copper where haemoglobin has iron. 

Also related, because containing “ haem,” are certain pig- 
ments called cytochromes (cell-pigments), that were dis- 
covered by Keilin in 1925, and are very widely distributed in 
plamts as well as in animals. They seem to be concerned, not 
with carrying oxygen over a distance, as haemoglobin does, but 
with its control at close quarters — ^within the cell. They occur 
from yeasts to flowering plants, from insects to Vertebrates — 
almost universally. 

Chlorophyll Pigments. — ^Probably much older than the 
haemoglobins are the chlorophylls of green plants, for on them 
the process of photosynthesis depends — ^the building-up of 
sugars and the like from carbon dioxide and soil-water. 
Something of this sort must have been achieved before there 
were very successful animals, for all ordinary animals require 
for their food the proteins, carbohydrates and fats that have 
been formed by green plants or by other animals. In saying 
that successful animals must have been preceded by green 
plants, we are not foigetting that there are a few simple 
animals, such as the green Bell- Animalcule {Vorticdla viridis), 
that have chlorophyll of their own. These are not to be con- 
fused with various green worms, green sea-anemones, green 
freshwater sponges, and many green Protozoa (unicellular 
animals), which owe their colour to partner unicellular plants 
(Algse) possessed of chlorophyll. We suggest as a scientific 
exercise the searching out of at least six qtiite different ways 
in which an animal or part of an animal may have a green 
colour. 

The chlorophyll of plants is much more complicated than 
used to be supposed ; it is, indeed, a system of four pigments. 
Two of these, chlorophyll-a and chlorophyli-6, are essential, 
for they absorb red and orange rays, thus appearing green ; 
and in the sunlight there seems to be a continual cycle of 
changes, ohlorojdiyll-a changing into ohlorophyll-6, with 
absorptkm of carbon dioxide, and ohiorophyll-6 changing into 
chlorophyll-a, with liberation of o^^ for which we cannot 
be too lor this is the origin of our breathable air. 
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The cycle between the two chlorophylls is of great interest, 
because in the blood of Vertebrates the red pigment shows the 
same general alternation — between hsemoglobin and oxy- 
hsemoglobin. Along with the two essential chlorophylls, there 
are two yellowish pigments, carotin and xanthophyll, which 
seem to be much less important and belong to a different 
group. 

Chlorophyll proper, whether a or b, has a large molecule, which 
is readily split, by the action of an alkali, into two parts. 
One of these is a complex colourless alcohol called The 

other has for its foundation four pyrrol rings, each ring con- 
sisting of C-C-C-C-KT, four atoms of carbon united by 
one of nitrogen. The four rings are linked together in the 
molecule, and associated with them in some way is a single 
atom of magnesium, so like the atom of iron in hsemoglobin. 
The resemblance of chlorophyll to haemoglobin is very striking, 
and it may be that the former was a stage in the evolution of 
the latter. But the coloured part of chlorophyll is linked to an 
alcohol ; that of haemoglobin is linked to a protein. 

Melanin Pigments. — ^This third group includes dark pigments, 
aw in the negro’s skin, the Polled Angus pelage, the crow’s 
plumage, the choroid lining of the eye, the ink-bag of sepia 
and other cuttlefishes. There seem to be several different 
kinds, but melanins are difficult to purify, since they do not 
crystallize, and since they are very difficult to dissolve. They 
always occur in the form of minute granules. They may be on 
the surface, as in darkish birds and mammals ; but most 
people must have noticed the densely black pigment on the 
lining of the body-cavity of many fishes and other animals. 

As to the nature of melanins, there is strong evidence that 
they are derived from tyrosine, or from some related substance. 
Now tyrosine is one of the amino-acids, which have been 
called the building-stones of living matter. All living matter 
consists in essential part of proteins, and proteins are chains 
of amino-acids, the links of the chain breaking apart in some 
bodily changes, such as digestion, and being pieced together 
in others, as when the protein framework of a cell is repaired 
after wear and tear. 

If pure tyrosine in a test tube is treated with an enzyme 
or ferment called tyrosinase, which is of wide oeourrenoe in 
living creatures, it becomes, on exposure to air, first reddish 
and finally black ; and this black pigment seems identical 
with naturally formed melanin. This is very interesting 
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because the ferment tyrosinase is common and the amino- 
acid tyrosine is common, so that we can understand that 
darkidi {Hgments should be common. 

WtMf Figmenti. — ^The fourth group of pigments consists of 
“ coloured fat-like bodies ” (chromolipoids) or “ fatty pig- 
ments ” (lipoohromes), the technical terms being preferable 
since the substances in question show no great resemblance 
to fats, save in their solubility in ether. They are widely 
distributed in plants and animals, and they are often of a 
yellow-orange-red colour. Two of them have already been 
mentioned, the “ chlorophyll-yellows,” carotin and zantho- 
phyll, which occur in green plants along with the “ chlorophyll- 
greens.” Carotin is familiar in carrots, and it gives a yellowish 
colour to butter. The xanthophyll of many yellow flowers 
crops up again in the yolk of the bird’s egg. The yellow fat of 
many animals, such as lizards, owes its colour to a lipochrome. 
Another good example is the reddish zoonerythrin (zoon, 
animal ; erythrin, red), common in many of the crustaceans, 
such as shrimps, prawns, the Norway Lobster, and the Rock 
Lobster (Palinurus), which Victor Hugo called “ the cardinal 
of the sea.” Zoonerythrin is a widespread and cheerful pigment, 
occurring, for instance, in the red wattle above the eye of the 
grouse ; and it is chemically next door to the carotin of carrots. 
The bluish colour of a living specimen of the Common Lobster 
(Homarus) is due to this same zoonerythrin, but in com- 
bination with a protein. When the protein is destroyed by 
heating, the free pigment takes on its familiar red colour, so 
conspicuous on the lobster exposed in the fishmonger’s window. 

Other Animal Pigments. — So far then, and it is no small 
gain, we see that the pigments of animals may be ranked in 
four groups : (1) the blood-pigments, e.g., haemoglobin ; (2) 
the small group of chlorophyll-pigments, which arc mostly 
restricted to plants ; (3) the large group of melanins ; and 
(4) the large group of lipochromes. 

It would, however, be giving a false simplicity to the facts 
if we did not notice that there are many other animal-pigments 
lAat cannot be referred to any these clearly-defined groups. 
Thus the wings of some yellow butterflies show pigments 
related to uric arid, and therefore to be regarded as of the 
nature of waste-products. The pigment of the Marbled-White 
Butterfly (Melanaigia galatea) is chemically known as a 
“flavrme,” or “flavonol,” and has been traced back to 
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Timothy or to Cocksfoot grass, on which the oaterpiUar feeds. 
Then there is the Tyrian purple secretion of the dog-whelk 
(Purpura) and some other sea-snails. It is the animal counter- 
part of indigo, just as the red pigment of the female cochineal 
insect is a distant counterpart of the alizarin of madder. 
The cochineal red is perhaps a reserve product; it is 
chemically a gluooside, yielding sugar when treated with 
dilute acid. But in an introductory survey it is probably 
enough to emphasize the four groups ; the blood-pigments, 
the chlorophylls, the melanins and the lipochromes. 

Uses cS. Pigments. — ^We must not embark on the large 
question of the uses of coloration — a fascinating question 
deserving treatment by itself. It is well known that some 
colours conceal their possessors very effectively, while others 
advertise their presence ; some may attract or excite desired 
mates, while others may warn off intrusive enemies ; and so 
forth — ^but let us leave this for future exploration. 

The utility of a pigment is a different question from that of 
coloration, as is evident enough when we think of the cyto- 
chromes, which have practically no colour at all. Similarly, 
most people would say that a lobster’s blood is colourless, 
though it has abundant hsemocyanin. A pigment may be of 
great physiological use though it has little or nothing in the 
way of colour ; and a pigment, like the green of the bile, may 
be brightly coloured, although we cannot say that its colour, 
as colour, is of any use. 

As to physiological uses, the first place must be given to 
the chlorophylls which make photosynthesis possible. Then 
come the blood pigments, such as the haemoglobins and the 
cytochromes, which have to do with the distribution of oxygen 
in the body. It may be that some of the superficial melanins 
keep the glare of the sun from penetrating deeply into the 
body ; and the absence of any pigment, as in the warm- 
blooded, snow-white ermine and ptarmigan, may lessen in 
winter the loss of the precious animal heat. In a lew oases, 
a pigment may be a useful reserve. These must serve as 
illustrationa ; and we would close with the caution that 
while some animal pigments are of vital importance, others are 
waste-products or by-products, necessary in the nmnnftl 
chemioal-routme or metabolism of the living body, but of no 
positive ui^ty — ^unleaB we include pkasing man uuth their 
beauty ! 
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THE IMPROVEMENT OF ENGLISH CIDER 

H. V. Taylor, O.B.E., B.Sc., A.R.C.Sc., 
Sortieulture Comtnisaioner, Ministry of AgricvUure and Fisheries. 

Although not the oldest of English beverages, cider was 
oortainly made in this country in early times and in very many 
parts of the country. The production predominated in the 
south-western Counties, but it also extended over Wiltshire, 
Hampshire, away into Sussex and Kent, and even penetrated 
northwards into Lincolnshire, Norfolk and Yorkshire. 

Formerly cider (or — ^in the original spelling — sider) was made 
in the home for domestic consumption, and great were the 
qualities attributed to this drink — “ which long experience hath 
taught do conduce very much to the constant health and long- 
lives of the inhabitants.” The ordinary course amongst the 
lower class was to breakfast and sup with toast and sider 
through the whole of Lent, “ which heighten their appetites, 
and create in them durable strength to labour. Sider was their 
phj^ick also.” This cider was very rough, often being made 
from the crabs and wildings of the hedgerows. 

It was not imtil the end of the eighteenth century that the 
orchards proper began to be much planted. The Civil War 
with all the attendant troubles had passed by ; continental 
wars prevailed for the most part, and, as foreign wines ceased 
to be imported, it became an object of national importance, 
and a patriotic duty, to encourage the home production of 
cider in every possible way. Squires and yeomen vied with 
each other in their effort to meet the national want, and the 
great English cider orchards of the south-west came into being. 
This was the golden age for cider and for cider-orchard culture. 
Even then, however, cider was of two kinds : a superior 
quality, made from the first brew, sold for use in the best 
establicdixments, and " ciderkin ” — i.e., weaker cider, made by 
the addition of water to the most as it was passed again through 
the mill. This ‘‘ ciderkin ” was given to the men in almost 
unlimited quantities during haytime and harvest and formed 
a wholesome smd somewhat harmless drink. Quantities in 
excess of local demands were bought up by “ cidermen ” and 
sent in those da3r8 to London and Bristol, two great centres of 
trade ; but tiie great part of this, it is said, went to the Con- 
tinmit and returned again to this country in the shape of cheap 
penrte and idmrrieB. 

Thiw pcoBjpetif^ of eider drew the attention of the Chancellor 
of the Exchequer^ so that taxation was imposed, sometimes on 
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the orchard, but generally on its produce. Farmers much 
resented the visits of the supervisor who collected the dues ; 
many orchards were uprooted and a decline commenced. With 
the cessation of the Napoleonic War, importation of foreign 
wine was resumed ; wines with malt liquors iffoved for- 
midable rivals, leading to a falling oil in the demand for cider 
and a general decline in the interest taken in orcharding. 
The orchards were let down ; the quality of the cider greatly 
deteriorated and this common rough cider came to be a drink 
only of the working classes. 

Happily a reaction has now set in and cider — not the rough 
cider of the “ eighties,” but a high-quality beverage — ^has again 
become a favourite drink with people of all classes, and sales 
show an annual increase. It is perhaps impossible to indicate 
with strict accuracy the exact quantity that is made or sold 
for no returns are made, but duty was paid on cider from 
1916-1922. The following figures for this give some measure 
of the quantities of cider sold during those years, although 
not entirely an accurate one, since farm-made cider was 
exempted from the duty, the quantities of this class arc not 


indicated in the returns. 

Oallous 

1916-17 . . 

. * 4 . . . 

4,218,960 

1917-18 

. . 

8,633,400 

19ia-19 

# . • . . . 

8,036,200 

1919-20 .. 


3,670,840 

1920-21 .. 

. » 4 » 

5,070,000 

1921-22 

. . 

5,418,480 

1922-23 

Avevage , . 

6,596,220 

41,543,100 

5,934,728 


No duty was paid after 1923, and no further figures are 
available, but those in the trade are of opinion that the sales of 
cider have now become considerably larger than the 6^ million 
gallons, on which duty was paid in 1922-23. Probably the 
quantity now sold is double this or nearly so. 

How Present SmvUes are Maintained.— The home supplies of 
cider distributed at present are, in the main, made (a) from 
home-grown apples (6) from apples imported from France ; 
(c) with cider imported from France. Before enlarging on the 
supplies from these sources, it is necessary to flelve a little 
deeper into the cider question and considmr which apples are 
most suitable for making cider. Of course the juice of every 
apple will make (Met, but not all would be a{^reciated as a 
drink. 
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An^ for <Mer Making.— Far back in the ages, cider makers 
had found out the kinds of apples that made the best cider. 
Such varieties as Kingston Black, Foxwhelp, Styres, 
Restreak, and Royal Wilding were famed ; although generally 
it was found that beverages of the better class and flavour 
came from mixed varieties. Opinion was naturally hazy, 
however, as to what the best blend should be. This absence of 
exact knowledge gave the chance to the “ sharp ” men who 
devised all kinds of mysterious practices and sold “ charms ” 
for improving the cider brew. 

The scientific work of the National Fruit and Oder Institute, 
since its establishment in 1903, whilst it has supported the use 
of blende d ju'ces, has done much to furnish the knowlee^e 
which justifies this practice. Thus, the modern view, framed 
as a rosult of this work, would seem to be that, for cider- 
making purposes, apples may be divided into three distinct 
classes, (a) the sharp or high acid group ; (6) the sweet or low 
acid group ; and (c) the bitter-sweets or varieties which, 
although low in acid, are rich in tannin. Relatively few apples 
have their contents of natural acidity and tannin balanced in 
the best proportions for the acidity and astringency desired in 
good cider, but that drawback is readily overcome by blending. 
Given sufiioient fruit of each class, it is jwssible by blending to 
produce a cider of any desired standard of acidity and 
astringency. 

lb® Sapplies of Fruit. — Cider Fruits . — ^The orchanls of the 
West, famous in olden days for cider apples, supplied large 
quantities of each class, and manufacturers could find sufficient 
quantities of each type. There were trees of Kingston Black, 
Tom Putt, Foxwhelp, etc., of the sharp class ; Morgan Sweet, 
Improved Pound, Sweet Alford, etc., of the sweet class and 
Cherry and White Norman, Chissel Jersey, etc., of the bitter- 
sweet class, all giving juices that blended well to make the real 
vintage ciders. When the lean days came upon the cider 
industry, the orchards wmre either let down, or the trees were 
regrafted to other kinds. Where fresh trees were planted, these 
were not cider varieties but Blenheim Orange, Warner’s 
King, Bramley’s Seedling to give the grower the chance 
of selling his apples in the market for domestic use. As all these 
market apples belong to the high acid type, supplies of this 
class did not diminish but rather showed an actual in- 
crease, whilst Ihe sweet class, and especially the bitter-sweet 
class, rapidly declined until an actual shortage has occurred. 
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That is why the present supplies of home-grown apples are 
unbalanced for cider making. 

Cvlh of Market Fruits . — ^In the meanwhile, fruit growing of 
market varieties (culinary and dessert) had progressed rapidly 
in Kent, the Eastern Counties, Norfolk, the West Mdlands 
and actually, also, in the cider counties of the South-West ; 
and, as the “ culls ” from these market fruits became available 
for cider making, the supplies of the high-acid sorts wore further 
increased. 

There is thus an abundance of fruits of the “ high acid 
t3Tpe which it may be difficult to utilize to the best advantage 
imJoss, also, adequate supplies of the bitter-sweet class arc 
grown to effect a proper blend. 

The culls of all cooking and dessert varieties and the high- 
acid apples will make a cider which is not properly balanced ; 
it contains too much acid, has a rate of fermentation which is 
too rapid, and lacks body. When this thin cider is blended with 
that made from apples of the bitter-sweet class the want of 
balance is somewhat rectified. 

The analysis figures given in the table below for ciders made 
(a) from blended cider varieties, (b) from Bramley’s Seedling 
culls and (c) from a mixture of Bramley’s and the bitter-sweet 
Dabinett show only too well the defect of cider made from 
Bramley’s Seedling as compared with the blends. The high 
acidity of the Bramley’s Seedling cider has been reduced 
from 0-84 to 0*5 of malic acid by the mixture of Dabinett, 
the tannin having been increased from 0*1 to 0*16 and the rate 
of fermentation lowered from 9*4 to 7*0. The figures for this blend 
show that the cider from the Dabinett and Bramley’s Seedling 
is still inferior to that made from vintage cider fruits. 

Analysis of Czdbbs 

(The National Fruit and Cider InetiMey Long Ashton, Bristol, 1929) 

Final Bate of 

Fruit used Sp. O. Malic Ac Tannin fermentoHon 

(а) Mixed older varieties 1-024 0*47 0*24 3*7 

(б) Bramley’s Seedling 1*020 0*84 0*10 9*4 

«■“ »•>« 

AU the high-aoid fruits, however, can be absorbed in the oidtir 
industoy provided the industry eon secure suffioient^quaatities 
of the bitter-sweet and sweet olaases to blend with them to 
make the eider b^anoed and palatable. 

The bitter-sweet ap|des are at present grown in large 
quantities in France, particularly in Normu^y and Brittoiqr^ 
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from which districts the English factories purchase large 
supplies, whenever France can spare them. This is by no means 
a satisfactory position either for the cider makers or for the 
English growers, for should the French crop run short the 
English cider makers arc not able to obtain the full quantities 
of “ bitter-sweets ” and so caimot use as many of the English 
high-acid class as is desired. Statistics perhaps reveal the 
magnitude of the position rather well. 

In 1925, the production of dessert and cooking apples in 
England and Wales was estimated to be 6,520,000 cwt. On an 
estimate, 10 per cent, of^these will be “ culls ” — ^thatis, 652,000 
cwt. will be available for making eider. These “ culls ” cannot 
be used properly for cider-making unless there are available 
not less than 652,000 cwt. of “ bitter-sweet apples ” to mix 
with them. A number of bitter-sweet apples are grown in the 
south-west, but the quantity available is only sufficient for 
blending with the ordinary cider fruits, so few can be used 
for the market culls. 

The English fruit growers outside the south-western counties 
have given little consideration, so far, to this matter, nor have 
they attempted to grow these “ bitter-sweet ” apples. There is 
every reason, however, for thinking that these “ bitter-sweets ” 
would grow just as well in other parts of England as they 
tlo in the south-west (or in France), and, perhaps, under the 
modem orcharding conditions practised in the fruit areas 
proper, might give even better crops. 

It is realized that the fruit grower in Kent, Norfolk or the 
Isle of Ely may not wish to become a large grower of cider 
apples, or to have a whole range of varieties such as is 'found 
in the south-western orchards ; but each grower might find it 
desirable and profitable to grow just one or two varieties of 
the “ bitter-sweets ” to supply sufficient to blend witjji the 
“culls,” of Bramley’s Seeding, Worcester Pearmains, Lord 
Derby and Lane’s Prince Albert — to enable all to be sold to the 
eider factory. Certainly, the cider factory would find it more 
convenient to be able to purchase all from one source than to 
purchase the high-acid fruits in England and the “ bitter- 
sweets ” in France. The research work done in recent years at 
the National Fruit and Cider Institute suggests that the 
three varieties known as Knotted Kernel, Dabinett and Sweet 
Alford are well stiited. The Knotted Kernel is a large and 
vigorous grower which make a fine tree ; the Dabinett is less 
robots, sdthou^ it comes into bearing at an earlier age. Both 
are reliable croppers and supply just the " bitter-sweet type ” 
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of apple that is in demand by the cider industry. The Sweet 
Alford is a desirable sort of the “ sweet type.” 

Detailed particulars of the three varieties are as follows : — 

Knotted Kernel . — Bright Crimson apple, rather small. Good 
quality. Bitter-sweet. Very vigorotis grower, upright, spreads 
with age. Generally rather late coming into bearing, then a 
heavy cropper. 

DabineU . — Green with a dull crimson cheek. Moderate grower, 
flat-hesKled. Heavy cropper. 

Sweet Alford . — Pale primrose yellow, red cheek, medium siee, a 
vOTy good sweet variety. Strong giuwer, good cropper. 

If fruit growers in all parts would provide just sufficient of 
these “ bitter-sweet ” and sweet apples to blend with their 
“cull ” fruits, the cider factories and the cider makers should be 
able to purchase at home sufficient supplies of properly blended 
fruits as would enable them to make and sell a British vintage 
cider made wholly from British apples. 

The National Fruit and Cider Institute, Long Ashton, Bristol, 
have promised to advise growers as to sources of trees or grafts 
of the varieties named, and sufficient quantities are available 
for all who care to plant. 

• ••••• 

THE LIFE HISTORY OF BROCCOLI 

F. R. Horne, M.A. (Cantab.), N.D.A., N.D.D. (Hons.), 
Head of the Biological Department, Seale-Hayne College, Newton 

Abbot. 

Broccoli is the name given during growth to winter hardy 
cauliflowers. It includes a number of very distinct strains, of 
which some yield the most valuable cauliflowers on the market. 
The plant is of considerable value as a field crop in 
the south-west of England, notably in the Mount’s Bay area 
around Penzance, Cornwall, where it has been estimated as 
worth £100,000 annually to the district. It is also grown on a 
field scale in Kent and in other parts of the Kingdom. 

The seeds cannot be distinguished even by the closest 
examinatiim from other forms of cabbage, although they are 
much larger and browner in colour than turnip seeds. Curiously 
enough, a difference has been found between strains of Broccoli, 
the “ Boscoff ” strain possessing smaller and often darker 
seeds tiian the Cbmish strains. 

The seeds are generally sown along a headland on well cul- 
tivated ground in mid-April. During normal seasons, this 
allows sufficient time for the development of the young plants, 
but, in dry weather, germination and early growth may be 
seriously checked. The average time taken for germinatkm is 
14 days, and experiments conducted at this College indicate 
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that the extent of consolidation in the seed bed has a very 
profound influence upon iAie rapidity of germination. Under 
normal ccmditions, it was found that rolling the soil after sowing 
hastened the appearance of the seedlings by two days. Under 
dry conditions, the difference in the rate of germination as 
between a rolled and an unrolled seed bed is as great as ten 
days in favour of the rolled. Incidentally, it appears that the 
husk of a seed coat after germination remains underground or 
is carried up together with the seed leaves according to whether 
the soil is loose or fairly well consolidated. When the soil is 
loose, the husk is usually carried above ground with the seed- 
leaves, but, in consolidated soil, it remains below the surface. 
Fig. 1 shows, at the left hand of the top row, a plant that was 
grown in loose soil, whilst the others were in consolidated 
ground. 

Seedling Stages. — ^The seedling in its earlier stages does not 
differ markedly from seedlings of closely related forms, such as 
those of cabbage and kale. It is not until the first foliage leaf 
has been produced between the two kidney-shaped seedling 
leaves that it acquires any distinctive appearance. At this 
stage, the leaves are of a much lighter colour than the corre- 
sponding leaves of other plants of the same family, whilst the 
edges of the third and fourth leaves are bluntl> toothed. 
(Fig. 1, lower row.) 

Where a valuable and limited stock of seed is available, 
the plants are often pricked off into beds on reaching this stage, 
each plant being allowed an area up to three square inches. 
Tests during the last two seasons show that this additional 
transplanting raises the average size of the plants at the time 
of maturity, and increases the proportion of first-grade market- 
ing heads. The effect is due to the increased root system 
which develops when the plants are spaced at an early age ; 
during a dry July the advantage is most remarkable, as the 
plants proceed almost without a check after the final trans- 
planting. Between germination and the transplanting stage, 
growth appears to be slow, as the number of leaves does not 
usually rise above six ; the older and smaller lower leaves, 
however, are being replaced by larger young leaves nearer 
the tip. 

Tiwii qilaiiBtig . — ^By early June, the plants are ready for 
final transplanting, having reached the stage shown in Fig. 2. 
Experiments at this OoUege have shown that the earlier in 
July the plants are moved into permanent quarters, the more 
uniform are the marketable heads. During the three months 
that follow midsummer, the greater part of the growth of leaves 
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and stem occurs, and it has been found that when the plants 
are not well rooted by the end of July, at leaet 10 per cent, of 
the plants fail to form a marketable head. In the Penaanoe 
district the time of transplanting is often limited by the date at 
which a preceding early potato crop can be cleared. 

The specially rapid growth of leaves and stems during early 
autumn, and the formation of heads in spring, necessitate 
careful manuring. An application of dung is of the gre^rtest 
importance, as it will encourage Ihe formation of big well- 
rooted plants ; a dressing varying from ten to fifty tons per 
acre is usually given. It is found that only well-rotted dung, 
ploughed into the soil at least a month before transplanting, 
leads to the steady growth that is desirable. It has also been 
found that a dressing of dung alone leads to the plants develop- 
ing small heads and maturing later in the spring than other- 
wise. To counteract these tendencies, and to give the highest 
possible production of heads, superphosphate at the rate of 
6 cwt. per acre has been found very successful. Bone meal at 
the same rate is also favoured by growers. Forms of 
potassic and nitrogenous manures are also frequently given 
and, under the appropriate conditions, undoubtedly lead to an 
increased yield. Kainit at about 6 cwt. per acre improves the 
colour and healthiness of the leaves and should be given with 
the phosphatic manure. A dressing would probably be well 
repaid on light soil or where broccoli follow a cereal crop on a 
mixed farm. 

Nitrate of soda is very popular as a top dressing, and has been 
shown to accelerate growth in the last two months where the 
plants are small and the leaves pale coloured. On no account, 
however, should nitrogenous manures be applied to areas when 
it is intended to save the plants for seed, as a reduction of as 
much as .60 per cent, in the yield of seed may result. 

Early Diffieieaoes between Strains.— Differences in type 
between different strdns are first visible at Michaelmas. 
Plants of most of the old Cornish strains show a long and 
strong stem, with the leaves fairly loosely arranged and with a 
coarse curly edge. Plants of the so-called Bosooff strains, 
on the other hand, show a shorter, stouter and more tapering 
stem, with the leaves more compactly arranged. A typical 
Roscoff plant at this stage rather resembles a half open rose, 
all the leaves being slightly cup-shaped, ^nmxeisatlurddistinot 
type marked by light bluish-green leaves, wbidi are very blunt 
l^ped and erect in position. Thistype was, unfortunately, very 
abundant in the tiiirteen waametcuA “ Bosooff ” strahis 
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under trial duriBg the season 1929-30, and is generally 
known as the Angers type. The plants mature fmrly early 
and give a loose, generally yellowish-white head with closely 
twisted leaves. 

Besides the differences between strains of different origin, 
it has been found at this College, in testing the commercial 
stocks of seed, that early and late strains show different 
characteristics by the end of September. 

The predominant type of plant in late strains is usually 
larger and has more numerous leaves, while individual leaves 
are dark green with white veins. They are also often slightly 
curly along the edge, and have a pointed tip. The commonest 
type of plant in the early strains is more compact, and the 
leaves tend to show a rather grey-green surface and to be 
blunt at the tip. The plant shown in Fig. 3 is distinctly of 
the late type. 

The Roscoff strains show many distinct types of plants, 
and it is hoped to obtain a really good “ first early ” and a 
“ dead late ” strain of Roscoff broccoli, just as there are now 
Cornish strains for these difficult periods of marketing. At 
present the various strains of Roscoff mature during the 
“ mid-season ” period in February and early March, although 
some are claimed to be “ early ” strains. 

nie Head of Flowers. — Growth is checked when the maximum 
day temperature drops below about 60® F., but development 
inside the head continues slowly. By early November in the 
early strains, and by the end of December in the late strains, the 
malformed heads may be seen by cutting away the leaves. 

The “ head ” which is later to be marketed is formed by a 
very early production of flower buds from the tip of the main 
stem and the branch stems below.. It appears that growth in 
the broccoli is diverted from leaf to flower development at just 
about half the age at which this occurs in the cabbage. A 
cabbage usually shows no sign of flower production before it is 
a year old, but the broccoli at six months has a stem in which 
ehmgarion is suspended, but development proceeds apace. 

Observation has tffiown that side branches are produced in 
order from below upwards, but so well regulated is the rate of 
growth riiat, in a first class cauliflower, all these Isanohes are 
kept with their tips tc^ther making a hemispherical dome. 
Mcsreover, in the best heads, it appears that all the aide branches 
arise from almost the same level, giving the head the appearance 
of an umbrella whmi out downwards into two halves (Fig. 3). 

The spherioal heads produced in this way are the most 
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attractive in appearance and are the more easily packed and 
transported. This character of producing spherical heads is of 
great economic importance in deciding the value of a broccoli 
strain, and it is interesting to note that it is to be found in some 
individuals of the best old Cornish strains although it is 
characteristic chiefly of the Rosooff strains. 

The MadEetiDg Stage. — ^The side branches, on growing into 
an umbrella-like formation, are seen to be covered by irregular 
white discs at the tops, which are closely packed to form a 
hemispherical covering. This is the edible portion and it is 
composed of approximately two to three thousand flower buds. 
Even at this early stage, a stalk and four very fleshy sepals in 
each flower can be discerned by the use of a microscope, but 
the other parts are undeveloped. Two conditions help to decide 
the value of the plant at this stage — ^regularity of growth and 
protection of the head. 

If the flower buds are uniform in size, and aie all developed 
at the same height, the marketable head has a distinct and 
regular grain and it is said to show a good “ curd.” The so- 
called woolly heads are those in which the individual .flower 
buds are irregular instead of spherical in shape. 

The colour of the flower buds and, consequently, the cauli- 
flower head, is much affected by exposure to climatic conditions, 
being dead white where well protected, and a dark buff colour 
where freely exposed. Protection is given by the innermost 
leaves, which are incurved and sometimes slightly twisted in 
good plants. The late plant photographed in Pig. 3 is fairly 
well protected, and very little of the four-inch head is to be seen 
from above. In a good plant the head may reach a diameter of 
six inches without being visible until the leaves are removed. 

In ( xposed positidns, such as the botanical grounds at the 
Seale-Hayne College, it has been found that protection of the 
base of the head by the bases of the outer leaves is also very 
important. Where the outer leaves are not “ feathered ” to 
their base, but show a distinct stalk, the head is liable either 
to be mottled in colour, owing to the acticm cff rain, or softened by 
frost. Attention is therefore being paid to the width of the outer 
leaves at their bases in selecting ^ best plants for breeding. 

It is largely due to their perfeot whiteness that all the better 
strains of broccoli give the best cauliflowers that come on to the 
market daring the year. They surpass in shape, colour and 
general appearance the autumn-maturing cauliflowers, which 
are mainly raised from Italiwn seed. To avoid oimfusimi, there 
is much to be siud in favour of including the winter-hardy 
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cauliflowers or broccoli under the term “ cauliflower,” even 
whilst growing, as they are always marketed under this name. 

The exact stage of cutting varies with the requirements of 
the markets. For the English markets, a diameter of four 
inches is generally most popular, but for the continental 
markets the head is allowed to become fully six inches across. 
The time required for this increase in size is only from about 
three to eight days, depending upon the temperature. 

PoQinaiioiL — ^The head grows rapidly to a diameter of about 
eight inches, after which it begins to break because the indivi- 
dual branches then elongate irregularly. After this stage the 
head is very liable to damage by frost and, with the earliest 
strains, sometimes the entire crop of seed is lost through a 
frosty sprii^. Experiments are being carried out at the C!ollege 
to determine the best method of checking development after 
the marketing stage is reached, so that the tender branches 
are not exposed until the hardest frosts are over. One promising 
method appears to be that of moving the plants directly into a 
shaded, but frost-protected area — such as the headland below 
a well-grown hedge. Another is to lift the plants and to store 
them in a cool building, with a good spadeful of earth secured 
round the roots by a sack, until the weather is milder. The 
former method entails less risk to the plants, and less labour, 
but does not suspend growth so effectively as the latter method. 

Stems rapidly develop to a length of two feet or more, giving 
the plant a shrub-like appearance, and the flowers then begin 
to develop. Many flower buds are aborted, but others become 
green and develop into typical yellow cabbage flowers. Between 
500 and 1,000 flowers are generally produced at the height of 
flowering, which may be at any time between late May and early 
July. It has been found at this College that the order at flower- 
ing does not follow closely the order at marketing time, and 
considerable overlapping occurs between early and late strains. 
Where seed is being saved from plants of both strains in close 
proximity, very considerable inter-crossing occurs with 
consequent loss to both strains. 

Honey bees are the most active carriers of pollen, but 
humble bees often take part. Both bees will seek broccoli 
flowers from a distance, and observation has shown that each 
flower is usutdly visited twice or three times by bees. It is the 
earliest visit that normally leads to fertilization as the stigma 
is exposed at an early stage and is in a very prominent position. 
Later visits lead to pollen being removed from the bursting 
stamens and left on other flowers. 
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Cross-fertilization is the most usual natural method of 
reproduction, and not only will pollen from different tyxws of 
broccoli serve the purpose, but also pollen from any flowering 
cabbage, sprout, kale, etc., and sometimes even from turnips. 
Few plants when first seH-pollinated will give uniform 
progeny, on account of the perpetual inter-crossing that has 
occurred in previous generations, and it has been found 
impracticable to self-pollinate twice in successive generations 
of broccoli owing to the considerable loss of vigour t^t 
has resulted. 

The establishment of a valuable strain in such a plant must 
depend chiefly upon the breeder’s power to select two plants 
of similar genetical constitution as parents for the strain, 
so that a type both desirable and uniform can be obtained. 

86ed Production. — ^Two months after pollination, the seed is 
generally ready for harvesting, and the entire plant, or 
branches of the plant, are removed for final drying in a shed. 
A fair yield from a normally cross-pollinated plant is between 
one and two ounces of seed, though very early strains rarely 
give more than one ounce per plant. Under self-pollination 
any thing from 0 to 10,000 seeds may be obtained per ]^lant ; 
individuals vary very much in their power to produce seeds 
under this treatment. 

Fig. 4 shows three branches with the seed set under different 
treatments. The right hand branch (C) was exposed to natural 
cross-pollination ; branch (A) was carefully pollinated witii 
pollen from another plant ; whilst the middle branch (B) was 
carefully self-pollinated. It will be noticed that self-pollination 
in this case only provided a single seed, whilst natural cross- 
pollination produced the most. 

It is interesting to note the strong tendency of natural 
forces to encourage the development of plants that are mediocre 
in the time of maturing and in type. Valuable early and late 
strains of broccoli tend to be lost by intercrossing with the 
mid-season strains, and particularly good types of plants do not 
produce equally valuable offspring on account of the influence 
of less valuable types during pollination. The production of 
well-defined and valuable commercial types, and the pre- 
servation of these by carefully regulated breeding, is, ther^ore, 
of great importance to the industry. 
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WEEDS OF GRASS LAND— III • 

H. C. Long, B.So. (Edin.), 

Ministry of AgricvUure and Fisheries. 

General Hethods making tor Improvement (continued).— 
Orazing . — ^The great influence of judicious grazing on grass 
land is widely recognized, but it is essential to bear in mind 
that grazing will be most effective in bringing about improve- 
ment when it is associated with other factors already 
mentioned or to be discussed below. It is generally accepted 
that grazing is at its best when it involves the use of mixed 
stock, or different classes of stock following one another. 
Grazing by horses alone is notoriously a bad practice, since 
these animals are rather fastidious in their choice, taking 
only the best of the herbage. Cattle are much less selective, 
but will avoid the roughest material as long as better grazing 
is plentiful ; but it is wonderful what a lot of roughage a 
bunch of hungry cattle will clear up in the autumn. Sheep 
graze very closely, and will often consume weeds that other 
stock reject. At the same time they are more selective than 
cattle, and, as Stapledon and Hanley put it,t ‘‘ the introduction 
of cattle is the best corrective for the ill effects of horse or 
sheep grazing,” When it is possible it is best to graze with 
more than one class of stock, say horses and dairy cows, 
followed perhaps by store cattle, and finally drj’’ ewes. Close 
grazing with sheep has long been practised for the purpose of 
reducing certain troublesome weeds, such as yellow rattle and 
ragwort. 

To ensure even growth of good herbage it is essential that 
all grazing land that gets rough should have the mower run 
over it in late summer, in order to prevent the accumulation 
of coarse tufts of unpalatable grasses. If stocking is sufficient, 
subsequent growth will not be patchy and coarse. Droppings 
should be distributed by harrowing, or the development of 
ugly patches that stock refuse to touch will certainly occur to 
the detriment of the pasture. 

The recently-introduced practice of frequent manurial 
treatment associated with sectional and close grazing, in special 
cases where pasture is limited, is calculated to lead to a real 
reduction of the weed flora. 

Salting . — Just how far salting of pastures makes for a 
reduction of weeds genially is not clear, but many farmers 
regard it as a useful means of improvement. Apart from any 

* Previous articles appeared in the issues of this JoubkaZi for 
Deoembsr* 103^ p. 871» and January, 1001, p« 985. 

t G. StaplMon and J. A. Hanley, Grass Xond, 1027, 
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possible hihibitive action it may have upon individual weeds, 
such as yellow rattle, an application of 4 to 6 cwt. of salt is 
believed by some farmers to make the pasture more attractive 
to stock, which therefore graze and tread it more closely and 
thoroughly. 

Cutting Individual Species , — Early mowing as a means of 
reducing annuals has already been mentioned ; it may be 
added here that some species of grassland weeds must receive 
individual attention. Among these species are thistles, hard- 
head or black knapweed, ragwort, ox-eye daisy, tufted hair- 
grass or bull pates,” dyer’s greenweed, rest harrow, rushes 
and sedges and other perennials. These must all be cut over, 
sometimes more than once, and on small areas some of them 
may be most satisfactorily dealt with by hand pulling. 

Clean Seeds. — ^Finally, it may be well to emphasize the 
importance of using only clean seeds when laying down land 
to temporary or permanent grass, or when sowing renovating 
mixtures. The sowing of impure seeds is a ready means of 
introducing weeds to a farm. In this connexion it is a bad 
practice to give poor weedy hay to stock on pastures, or to 
scatter hay-loft sweepings on grass land with the intention of 
helping it to fill up : such action is likely to lead to the intro- 
duction of many docks. It is desirable to take the greatest 
possible pains to ensure a clean pasture to start with, and 
thereafter care should be taken so to manage the pasture that 
“ weeds ” — worthless grasses and other plants — shall be kept 
down. Nearly 170 years ago StillingSeet wrote :♦ 

** If a fcumer wants to lay down his land to grass, what does he do? 
he either takes his seeds indiscriminately from liis own foul hayrick, or 
sends to his next neighbour for a supply. . . . By this means ... a 
certain mixture of all sorts of rubbigh . . . must neccessorily happen. 

“ Some say then, that if you manure your ground properly, good 
grasses will come of themselves. I own they will. But the question 
is how long it will be before that happens, and why be at the expence 
of sowing what you must afterwards try to kill by manuring ? which 
must be the case, as long as people sow kinds of rubbish under the 
name of hay seeds.” 

StilUngfleet’s indictment of farmers for sowing bad seed is 
fortunately not applicable at the present day, but his implica- 
tion of the effect of manuring is still true. As he suggests, 
however, it is unwise to ootnmence with a bad weedy pasture, 
on which much labour must be expended to get it into good 
condition. 

Smimaty . — Among the general methods that will make for 
improvement have been mentioned drainage, liming, manurial 

♦ Benjamin StilUngffaetl Observations on |m 86$; 

Miaoelktneoua Tracts Jtetaiing to Natural HU^kury^ sail 

Fhysjhk. 2nd Bditidn. 1782. 
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traatmMit, harrowing or mechanical treatment, clearing scrub 
and bushes, sowing of wild white clover, mowing tufts and 
roughage, early mowing of grass for hay, cutting surplus grass 
for hay or silage, consolidation, grazing, salting, cutting of 
individual species, sowing clean seeds. 

An attempt may now usefully be made to deal individually 
with a few of the worst weeds of grass land. Only a limited 
number of representative species, however, can be considered 
in these articles ; it is hoped later to issue a Bulletin containing 
these artides together with notes on other species of grassland 
weeds. 

It may be noted at the outset that the Natural Orders 
contributing the largest numbers of weeds are the Banuncu- 
lacm, CrucifercB, Caryophyllaceae, Sosacece, UmbeJliferoe, and 
Compositce, the last named being especially prolific in weeds 
of a harmful character. 

LAdy’f {Cardamine pratenais L.), known also as 

Cuckoo Flower or Bitter Cress, is a common and well-known 
perennial flower of damp, low-l 3 dng meadows and pastures. 
It is about a foot high, with pinnate leaves ; the conspicuous 
flowers are about 1 in. across, lilac in colour, and, bke other 
crucifers, the four petals are arranged in the form of a cross. 
The flowers appear from April to June. 

This species is hardly of great economic importance, but it 
is an “ indicator ” plant, and may sometimes occur in quantity. 
The general methods applicable for the improvement of land 
of the type on which it is common — drainage, liming, judicious 
manuring and grazing — ^will certainly diminish it. 

Ibnuw-ear Ghidcweed (Cerastium wlgalum L.) is a fre- 
quent and prolific weed of meadows and pastures, and may 
occur on almost any kind of soil. It is usually perennial, and 
is a slender, straggly, procumbent, downy plant (Fig 1), with 
small oblong-lanceolate leaves placed opposite each other in 
pairs on the stem ; its clusters of small white flowers are 
arranged on short stalks, and appear from April to August. 
Owing to its lowly habit, it is often difficult to determine just 
how Prions its jHosence may be, but it occurs in plenty all 
over the country. It has been already stated that this weed 
was fotmd 49 times in 80 turves in Dr. Fream’s investigations. 
It is to be found on grass land generally, but more especially 
upmi poor and unimproved land in need of good treatment. 
The weed frequently occurs in patches, which should be 
mown close with the scythe before seeding takes plaee, and 

4 0 
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better grasses and clovers should be encouraged by manuxkig 
and close grazing. The seeds of mouse-ear duckweed may 
occur in samples of white clover and akike seed, and in 
samples of grass seeds. 

Sdt'heal (PruneUa wlgarit L.) is sometimes very trouble- 
some in poor pastures and meadows. It is a somewhat hairy 
perennial, 6 to 12 in. high, with a square stem, and alfnost 
oblong opposite leaves, the lower pairs of which are stalked 
and the upper sessile. The plant has a creeping rootdock. 
The small, reddish-purple, two-lipped flowers occur in whorls 
in dense terminal heads (Fig. 2), and open from July to 
September. Samples of impure clover seeds are apt to contain 
the almost egg-shaped seeds of self-heal, so that care should 
be taken to ensure pure seeds for sowing. 

This plant occurs naturally in damp grass land, and is held 
to indicate poor, sterile soil ; in Scotland it is known by the 
name “ Blaw-weary.” Close grazing with sheep, and sound 
judicious manurial treatment, will effect an improvement in 
the herbage and a reduction in the weed. On heavy land 
basic slag is useful in checking it, and on light soils super- 
phosphate. 

The flommim Bugle {Ajuga reptans L.), another perennial, 
is somewhat similar to self-heal, but more handsome if equally 
lowly. The stems are 6 to 12 in. high, and the leaves sessile 
and ovate. The blue flowers are arranged in loose whorls in 
longish spikes (2 to 8 in. long). They open from May to July. 
The plant, which is common by roadsides and in medium to 
poor grass land, is spread by seed and by stolons or runners. 
It may be reduced in the same way as self-heal. 

The CannUKD Daisy (BeUia perermia L.) or “ Day’s Eye,” 
is too well known to need description here. It occurs on almost 
all soils in poor pastures and meadows, and on lawns, flowering 
almost aU the year round. The rosettes of leaves lying flat 
on the ground prevent the growth of grasses and clovers, as 
may at once be seen <m cutting off a daisy plant below the 
crown and removing it, a bare patch being left. ' It is 
sometimes present in such excessive quantity in 
pastures that much loss of good herbage occurs. The best 
plan of dealing with this weed is to encourage clovers and 
better grasses by mantuial treatment, thus smothering it out 
by taller and more useful herbage. Fertilizers should uu^ude 
s^phate of amm<mia, which may be expected to have a very 
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benefidal result. Close grazing with cattle and sheep should 
foEow. 

Ptantalhw (PknOago spp.) are well known to most farmers 
and gardoiets. Three species are very troublesome in grass 
land : — 

The Bilnrart Plantain or Hib^grasa (P. lancedUUa L.) is a 
perennial, having narrow, ribbed, more or less lanceolate 
leaves, 3 to 12 in. long ; tapering rootstock ; and short, 
globose or cylindrical heads at the end of long, angular stalks 
(I^. 3). liowering takes place between May and October. 
This plantain is known to children under the name of “ Cocks 
and Hens.” The brown, shiny seeds somewhat resemble 
very small date stones, and, although less plentiful, perhaps, 
than formerly, they are still one of the most common im- 
purities in many kinds of clover and grass seeds. In America 
this species is ^own as Buckhom. 

The Broad-leaved Plantain (P. major L.), also termed Greater 
Plantain or Way-bread, is a perennial, having broadly-oblong 
ribbed leaves on long chaimelled stalks ; a stout truncate 
rootstock ; and minute flowers in very long, slender spikes 
(Pig. 4). These spikes, when in fruit, are often given to cage 
birds, which greatly relish them. The writer has by him a 
spike measuring 19 in. at the end of a stalk 4 in. in length. 
Flowering occurs between May and September. 

The Hoary Plantain or Lamb’s Tongue (P. media L.) is 
another perennial, having downy, sub-sessile, broadly elliptical 
ribbed leaves, with short, flat stalks, the leaves l 3 dng very 
close to the ground (in the two former species the leaves are 
rather ascending) and destroying all vegetation beneath, 
leaving a bare patch if the plant be removed. The rootstock 
is tapering, and the flowers are packed in a close cylindrical 
spike, shorter than in P. major, but on a longer footstalk or 
stem. The flowers are fragrant, and somewhat conspicuous 
owing to the lilac bracts ; they appear from June to October 

3 ). 

Thoee three plantains are perennial, and all are common 
in grass land on practically all soils, although P. media is 
perhaps more frequent on dry oalcareoiis soils. They are a 
very common trouble in lawns. Where these weeds are very 
plentifol rm a small area they may be spudded out, or be 
removed with the docking iron, before proceeding to give 
manuiial treatmmt and arrange close grazing. Bib-gi^ is 
frequently included in grass mixtures, perhaps because it will 

4o2 
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do well on poor uplands, where in the young stage it may be 
useful for sheep, and possibly because the roots open up the 
soil to air and moisture. On the better soils it should not be 
used for this purpose. Pure seed, free from the seed of plantains, 
should invariably be sown for leys and permanent pasture. 

The general measures recommended for the improvement of 
grass land should quickly reduce these weeds. 

The Wild Onion or Crow Gariic {AUium vineah L.) has 
already received attention in Miscellaneous Publication No* 61 
( Weeds of Arable Land), in which its life history is fully discussed. 
The weed also occurs in grass land, where it usurps the place 
of better herbage, and is otherwise very harmful because 
it is apt to taint the milk of cows that may be at 
pasture, and also the butter produced from such milk. 
On a dairy farm, indeed, a pasture may be rendered almost 
useless for milking cows owing to the wild onion. It may 
also badly taint the meat from stock that consume it, unless 
they are removed to a free pasture for a week or two before 
slaughter. Sutton says* that the onion-like leaves appear to 
be very tempting to milch cows, and that “ persistent hand- 
pulling of the bulbous roots early in the year is the only way 
of ridding pastures of crow garlic.” Experiments at Woburn 
showed that “ when the stem is thrown up it is almost impossible 
to pull the stem and bulb up together. But, as the season 
advances, the bulb seems to work up to the surface, and 
about Jime it is quite easy to pull up stem and bulb together ” 
(Figs. 6 and 7). 

This weed is only reduced with the greatest difficulty. Its 
presence in excessive quantity over a small area may render 
it advisable to pare and bum the surface soil containing the 
bulbs, and then re-seed the patches. On a laige area it may 
be best to plough out, take two thoroughly hoed root crops, 
and re-sow with a heavy grass mixture on the “ Elliot ” 
system, which may help to smother the weed. Spraying with 
a 5 per cent, solution of carbolic acid was long since foimd at 
Woburn to reduce the weed, but it is not proved that this 
treatment is really effective.f When a field is badly infested 
it may be necessary to consider whether the drainage is 
effective, and whether a full course of improvement ehould not 
be started. Persistent hand-pulling, or even repeated mowing, 
between spring and autumn, should greatly help to reduce 

* Martin J. Sutton ; Permanent and Temporary Paatwree, 1929, p. 146. 

t Jour, Roy. Agric, 8oe., 1900, 1901 emd 1902. 
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this pernioious weed. Milch cows should not be allowed on 
the pasture, which should be given up to horses, young stock, 
fattening beasts and sheep ; but care should be taken to 
change the pasture a fortnight before stock are sold for 
slaughter. 

Battukmis (a Broad*deaved Ghvlio (AUium ursiimm L.) is a 
fairly common plant on moist, shady spots, in pastures, as by 
the sides of streams (Fig. 8). It is 1 to 2 ft. high, with large, 
flat, broad leaves, resembling those of the lily-of-the-valley. 
The stems are triangular, and l^ar a flat-topped umbel of white 
flowers, which appear in May and June. If crushed, the whole 
plant emits a strong characteristic smell of garlic. Ramsons 
is chiefly troublesome where milch cows may eat it, as they 
frequently do, when the offensive odour and taste characteristic 
of the plant is communicated to the milk and the dairy produce 
prepared from it. There is also the danger of meat being 
tainted. The w'eed is not likely to occur on extensive areas, 
and where cattle may get at it the plants should be cut down 
regularly or the bulbs may be dug out. Temporary change 
of pasture as may be necessary is also indicated. 

MeadowHnveet, Qaeen <A tiie Meadow {Spircea vlmaria L.), 
is a tall, handsome perennial, attaining to 4 ft. in height ; 
it sometimes occurs very freely in low-lying, damp meadow 
land, such as w’ater meadows. Meadow-sweet is herbaceous, 
with large leaves upw’ards of a foot long from the base of the 
plant, interruptedly pinnate, with serrate edges, and white 
and downy beneath. The flowers, which appear between June 
and August, are collected in large compound cymes 2 to 6 in. 
in diameter ; each single flower is small, about ^ in. in diameter, 
white or nearly so, and sweetly fragrant. This species is a 
favourite among wild plants, is reminiscent of the garden 
spiriea, and in view of its stately beauty is aptly named Queen 
of the Meadow. 

The only plan of getting rid of an excessive quantity of 
this tall, stout plant is to mow it regularly, and by drainage, 
liming, manurial treatment and grazing to encourage more 
useful herbage, when the weed should soon be much reduced 
or gradually disappear under progressive improvement of the 
land. 

Hw Bniflodl {Arctium lappa L.) is an erect branched biennial, 
often 3 to 4 ft. high, that grows chiefly in waste places, by 
hedges and ditches, and in damp grass land on calcareous and 
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clay soils. It has a very stout stem, and large alternate, sta&ed, 
heart-shaped and pointed leaves, usually very cottony beneath 
and frequently a foot long. The roots are strong and deep 
seated. The small purple flowers appear in July and August, 
grouped together into globose heads each about 1 in. in 
diameter ; the heads have stiff, spiny, hooked bracts, and 
readily adhere to the clothing of man or the fur and hair of 
animals, thus securing their distribution. The name Arctiwn 
is derived from the Greek arktos, a bear, from the rough heads 
or “ burs.” 

The Burdock (Fig. 9) is spread by seeds, and should therefore 
be attacked by regular cutting early in the summer as soon as 
the plants begin to show up well, to prevent seeding. Where 
it is known to occur the first-year plants, which merely consist 
of the roots and a large rosette of leaves, should bo thoroughly 
spudded and grubbed out, cutting them off well below the 
crown. Need for general improvement is indicated if the 
burdock is plentiful. 

The Botteiybar (PetasUea wlgarie Desf.) is a large, strong- 
growing perennial that commonly occurs in damp, wet 
meadows, in low-lying land near streams and rivers, especially 
on sandy and clayey soils, where it is on occasion a serious 
pest. It has been described as “the largest, and, where it 
abotmds, the most pernicious of all the weeds which this 
country produces ” (Johns). 

The butter-bur has an extensively creeping, fleshy rootstock 
from which flowering stems are sent up during the 
early spring months (February to May) before the leaves 
appear. The flowers are pinkish or doll lilac, in head-like 
panicles on a short, fleshy stalk. The male and female flowers 
are usually in different heads. As in the case of coltsfoot, the 
leaves follow the flowers ; they are very large — ^up to 3 ft. 
across — rerambling those of rhubarb, and borne on long 
stalks ; they are white and cottony beneath. The oommon 
name is said to have been derived from the fact that the 
large leaves were formerly used for the purpose of wrap^nug 
up butter, but there are no “ burs ” on the plant. 

This weed must be attacked by cutting down the flowering 
stems to prevent seeding, and later by persistent cutting of 
the large leaves to prevent the manufacture and'-storage of 
food for the future use of the plants. Out surfaces after 
spudding might be toeated with a pinch of sulphate of ammcmia, 
sulphate of iron, or sulphate of copper (Muesteme). Very sma^ 
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patches may be grubbed out, but as the root system is 
extensive and deep seated, this plan is too costly on huge 
areas. Spraying with a 5 per cent, solution of copper sulphate 
might be tried, as the leaves are so large and rough they 
would be likely to retain the liquid, but cutting is probably 
simpler and quicker. Where it can be carried out, drainage 
is of use. Improvement of the herbage by liming, manurial 
treatment and grazing should then reduce the weed. 


INSTRUCTION IN CLEAN MILK 
PRODUCTION 

L — CSean IGlk CompetitioilS* — ^The detailed summary in the 
accompanying table gives particulars of the clean milk compe- 
titions commenced in England and Wales during the years 
ended March 31, 1929, and March 31, 1930, respectively. 
During the latter year, 36 competitions were commenced, 
compared with 36 in 1928-29, but the number of competitors 
was increased from 914 to 965, of whom 497 had not previously 
entered a competition. Full particulars as to analyses and 
advisory visits cannot be given for the year 1929-30, as six 
competitions were still in progress when the returns were made. 

The interest of the Trade in the movement was well main- 
tained. Eleven bonus schemes, providing either for cash 
prizes of stipulated amounts or for bonus pa3rments on a 
gallonage basis, were operated in conjunction with compe- 
titions and, in addition, several trophies were offered in 
connexion with the county schemes. Donations to the general 
prize funds of the competitions were also made in many 
instances. 

2. — Adviaocy Sdiemes. — In practically every coimty pro- 
vision has been made by the County Education Authority for 
advisory services for dairy farmers. The plan most commonly 
fdlowed is that in which the conduct of cleair milk competitions 
and milkers’ competitions plays an important part, but, in a few 
counties, departures have been made from the usual set plan 
by the intr^uction of special schemes, of which particulars 
are given below. 

(o) WiUehire. — An advisory service for licensed producers of 
“ de^putted ” milk was conducted during 1929, and eighteen 
producers took part in the scheme. Samples were taken at 
regular intervals for bacteriological examination, with the 
object , d asabiting producers to maintain the required standard ; 
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where necessary, advisory visits were paid. The scheme was 
continued on similar lines in 1930. 


(6) NoUingJuimshire . — ^The system adopted in this county is 
to co-operate with the local Public Health Department in the 
conduct of an advisory scheme in a particular area over a period 
of twelve months. At the time the return was made, two snoh 
schemes had been completed and a third was still in operation. 
The following summary indicates the progress of the move- 
ment : — 


Period . . 

No. of produceiB oonoemed . . 

No. of cows in herds . . 

No. of milk samples examined 
No. of milk samples which reached 
“ designated ” standard . . 

No. of advisory visits 
No. of licences for the production of 
“ designated ” milk which have 
been taken out as a result of the 
scheme 




SdsUm dc 

Mansfield, 

Warsop, 

HuchnaU, 

1/11/28- 

1/4/29- 

1/12/29- 

31/10/29 

31/3/30 

30/11/30 

32 

20 

36 

410 

131 

699 

409 

249 

137 

191 

91 

95 

110 

70 

80 

1 Grade 

2 Grade 

Scheme 

“A’* 

“A” 

still in 
operation 


(c) Lines {Kesteven). — A continuous advisory service hfw been 
introduced in the county for such producers as may wish to 
take advantage of the facilities offered. The scheme had been 
in operation only for a few months when the return was made. 
During this period, 9 producers had been assisted, the number 
of farm visits involved being 19. A total of 14 milk samples 
had been submitted for analysis and 7 of these fulfilled the 
bacteriological requirements for “ designated ” milk. 

{d) Staffordshire and Lines {Lindsey ). — ^Tho schemes in these 
coimties are carried out in co-operation with the Public Health 
Committees, who notify the Education Authority of cases in 
which unsatisfactory samples of milk have been taken. Advisory 
visits are then paid by the Agricultural Organizer or a member 
of his staff. During the year ended March 31 last, 104 advisory 
visits were undertaken in Staffordshire and 70 in Lindsey. 

(e) Leieestershire . — ^A similar scheme to those describe in 
paragraph (d) is canied out by arrangement with the Sanitary 
Inspectors and the Coimty Branch of the National Farmers' 
Union. Basalts of analyses of samples taken by the Inspectors 
are sent to the Union ; the Agricultoral Organizer is, in turn, 
notified of unsatisfactory satmples and arranges for an advisttty 
visit to be paid to the fum oonoemed. 

(/) Mont^mwry . — ^Arrangements have been made for the 
Sanitary Inspeotms to take surprise samples ol miSc h&ia. 
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produoerg in their areas. The samples are forwarded to the 
Universi^ College of Wales for analysis, and the results are 
sent to the County Education Committee, who defray the cost 
of examination, ''^^n an unsatisfactory sample is obtained, the 
farm concerned is visited by the Dairy Instructress with the 
object of introducing improvements. During the year 1929-30, 
160 samples were submitted for analysis and 50 advisory visits 
were made. The Committee is satisfied with the great improve- 
ment in cleanliness that has been secured through the scheme. 

8.— Ooimiy B^iisten of Accredited Milk Producers.— This 
scheme must still be regarded as only in the experimental stage. 
Following the experience in Wiltshire in 1929, four other 
counties put the scheme into operation in 1930. The main 
objects of the scheme are (1) to provide facilities by means of 
which those who have attained proficiency in a clean milk 
competition may receive regular assistance in maintaining a 
high standard of production ; and (2) to provide a basis on 
which a system of bonus payments for milk of high hygienic 
quality may be established. 

The conditions governing the scheme are, broadly, as 
follows : — 

(1) In order to be eligible for registration, a producer shall 
have attained a satisfactory standard of production (a) in a 
county clean milk competition of six months’ dmation or (b) 
in the course of a probationary period of six months, during 
which time milk samples have been tested and farm inspections 
carried out on the same conditions as obtain in a clean milk 
competition. 

(2) Monthly milk samples shall be submitted for bacterio- 
logical examination, and shall be expected to conform with 
definite requirements in respect of bacteriological content. In 
cases where three consecutive monthly samples fail to conform 
with these requirements, the producer concerned may be either 
suspended or removed from the register. 

(8) The milk samples shall be tested also for butter-fat in 
order to detect abnormal sampling and to obtain the necessary 
information in connexion with any bonus schemes which may 
provide for extra payments in respect of fat content. 

The only complete report on the scheme is in respect of 
Wiltshire for the year 1929. Eighteen producers were re- 
gistered wad two withdrew during the course of the year. 
A probationary section of the Register was introduced in this 
county in 1930, emd ail four producers who participated 
quidified for registration. 
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4.— MiUnn’ Competttiooi. — ^The following summary indioates 
the increased interest which is being takm in this method of 


instruction : — 

1938/29 1989/80 

No. of oompetitions organised .... 66 76 

No. of competitors . . . . . . 1,084 1,607 

No. of competitors who reached pro- 
ficiency standard . . . . . . 898 1,243 


MARKETING NOTES 

Natiaial Mwk Eggs. — ^The scheme for the sale of eggs under 
the National Mark continues to make satisfactory progress, 
and the total output of packing stations for the year 1930, 
amounting to no leas than 221 million eggs, of which 158 
million were packed under National Mark labels, shows that 
this scheme is becoming a well-established and successful feature 
of the poultry industry' in this country, and is receiving 
steadily increasing support from poultry keepers. Dming the 
five months August — December, the output of the stations 
was 75 million eggs, of which 55 million were packed under 
the Mark, these quantities being greater than those for 
the corresponding months of last year by 25 per cent, and 
39 per cent., respectively. The steadily growing demand for 
National Mark supplies has enabled these increased quantities 
lio find a ready market. Probably as a consequence of a 
30 per cent, increase in imports from Australia and South 
Africa, and of somewhat milder weather, oomjmred with the 
previous year, the seasonal decline in prices which' usually 
seta in during the late autumn occurred somewhat earlier in 
the season than was expected, and the market consequently 
displayed a quiet tendency, especially during the period 
immediately previous to Christmas. 

A copy cd the annual report and balance sheet for the year 
ended September 30, 1930, has recently been received from the 
Norfolk Egg Producers, Ltd., one of the largest co-operative 
egg-packing stations operating the National Mark Scheme. 
This shows that, on a turnover of over £50,000, a net profit 
of more than £1,000 was made, which allowed of the payment 
of a bonus to members of 3d. in the £ based on purchases from 
them during the two years immediately preceding the issue 
of the account. In spite of the fact that the stai^on is situated 
in an important egg-producing area, and is purohasi^ its 
supplies in competition with all classes of egg merchants, its 
membership and turnover of eggs have nemrly doubled daring 




1931 .] 


Maskbtikg N<n»s. 


1121 


the 12 moni^. These developments, ooupled with the pa 3 nment 
of the bcmus to members, are indicative of the success which 
attends efficient cO'Operation as exemplified by this society. 

Hfttifloal Maik BedL — ^The weekly average number of sides 
(including quarters and pieces expressed in terms of sides) of 
Wf graded and mark^ with the National Mark during 
December, 1929, and December, 1930, and the number of 
sides graded and marked for the five weeks ended January 17, 
1931, were as follows : — 




London 

Number of Sides 

Weekly average 


December, 1929 . . 

1,198 

»* *• 


„ 1930 . . 

2.603 

Week ended 


December 20, 1930 

4,154 

»♦ 


„ 27, 1930 

1,325 

*» »> 


January 3, 1931 

1,692 

>> »* 


„ 10, 1931 

2,145 

>> >♦ 


„ 17, 1931 

1,983 



Bibkenhead* 


Weekly average 


December, 1929 

254 

»t n 


„ 1930 . . 

836 

Week ended 


December 20, 1930 

741 



„ 27, 1930 

764 

*» »» 


January 3, 1931 

785 

»• ft 


„ 10, 1931 

957 

ft ># 


17, 1931 

820 



Scotland* 


Weekly average 


December, 1929 . . 

1,371 

ft ft 


„ 1930 . , 

2,499 

Week ended 


December 20, 1930 

3,455 

ft 


„ 27, 1930 

1,654 

,, ,, 


January 3, 1931 

1,912 

tf ft 


10, 1931 

2,337 

ft ft 


„ 17, 1931 

2,694 

Total 

Loni>on Supplies (All sources) 

Weekly average 


December, 1929 . . 

2,823 

5,838 

>» ft 


„ 1930 . . 

Week ended 


December 20, 1930 

8,350 

9f tt 


27, 1930 

3,733 

tt ft 


Januaiy 3, 1931 

4,389 

tt ft 


10, 1931 

5,437 

ft 


17, 1931 

5,397 



Bxbbonoham 

442 

Weekly average 


December, 1929 

sr tt 


„ 1930 . . 

487 

Week ^tided 


December 20, 1930 

678 

ft tt 


„ 27, 1930 

277 

tt ft 


January 3, 1931 

342 

tt tt 

ft tt 


„ 10, 1931 

„ 17, 1931 

493 

460 


* Sides oonsigned to London. 
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During December, 1930, there wM a strikiiijl inorease in the 
number of sides of home and Sooioh-kiUed beef that irers 
graded and marked for Loiulon, the total being 25,863 rides, 
which is the highest number graded and marked in any <me 
month since the oommencement of the scheme. The totals fmr 
the weeks ended December 13 and 20 were also the record 
figures of 5,759 and 8,350, respectively. The number of sides 
graded and marked at Birmingham has continued to riiow 
satisfactory improvement since last October. 

An increasing number of direct consignments of cattle is 
being sent from farms to the Islington abattoir for sale on a 
grade and dead-weight basis under the Ministry’s experimental 
scheme. The prices obtained for the cattle have givrai general 
satisfaction, and it is hoped that more farmers will take 
advantage of this system of sale. A leaflet (Marketing Iieaflet 
No. 27) explaining the scheme is being printed, and copies 
may be obtained, free of charge, from the Secretary, Ministry 
of Agriculture and Fisheries, 10 Whitehall Place, London, 
S.W. 1. 

National Hark Strawberries. — It may be useful to review 
the first season’s working of this scheme. When the formulation 
of the strawberry scheme for the season 1930 was mooted, the 
majority of those possessing knowledge of the strawberry 
industry expressed the opinion that the application of the 
National Matk scheme to this fruit was impossible. In spite 
of this mass of adverse opinion, a survey of the strawberry 
areas was made, and the possibilities of the scheme were dis- 
cussed with growers at a large number of meetings. In the 
course of this survey, it became evident that there WM a strong 
movemmit amongst strawberrygrowers towards precise grading, 
conided with guaranteed net weights of packages, and that 
many growers were, in fact, grading and packing to standards 
approxunating to those proposed in the scheme. The revelatkm 
of this movement at meetings was often a surprise to the 
growers themselves. 

The inristoat demand of the retail section of the distributive 
trade for guaranteed net weights and the abolition of toppng, 
together wilk the definite knowledge of the shortcomings of 
growers in their methods of marketing strawberries, were 
important factors in reaching the deoirion to procQad wirii the 
National Mark scheme. 

Before the scheme was launched, it was realized by all con- 
owned that it bristled with difficulties, some which wWa 
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almcMert insiirmoimtabla. Because of this, it was made kuown 
quite plajmly that the scheme was experimentaL 

The fact that strawberries must be graded at the time of 
piokmg, and that the strict control of hired pickers was almost 
impossible in present conditions, ruled out a very large acreage 
of fruit at the start. It was clear, nevertheless, that a large 
number of growers of small acreage were able and anxious 
to join any reasonable scheme which aimed at better methods 
of marketing. It is well known that not only can small growers 
exercise better control over grading and picldng operations than 
large growers but they can usually grow quite as good quality 
« fruit as the producers. Because of this, the acreage qualifica* 
tion was fixed low enough to bring in the smallest commercial 
growers. 

To meet the difficulties of grading, the standards were fixed 
very low. The main grade, “ Selected,’’ means little more than 
the culling of dirty, damaged, and undersized fruits ; prac- 
tically, it means the crop as picked. To meet a limited demand 
for berries of superlative quality and size with uniformity of 
colour, the grade “ Extra Selected ” has been established. 

Aviharized Packerz. — Before the opening of the season, the scheme 
was explained to strawberry growers at fourteen meetings and a large 
number of individual growers were visited. As a result, 94 enrolled in the 
Scheme. All were advised to pack under the Mark only that portion 
of the crop which they could ensure would be correctly grcuied and 
packed. 

QuanJtUy MarkeUd, — ^No actual figures as to the quantity marketed 
under the Mark are available, but it is obvious that it amounted to 
only a very small proportion of the total output. In the Cheddar 
area, prolonged drought resulteti in a light crop of small berries, and 
several registered growers were unable to pack even to the very low 
standards provided. In the Hampshire area, the crop lasted for an 
unusually short period and berries at the fini^ were small. In a large 
part of ^e Wisbedi area, hail and very heavy rain ruined as much as 
26 per cent, of the fruit. Delay in deliveiy of covers also prevented 
several growers from using the Mark until a part of their crop had been 
market^. As indioated elsewhere in this report, the demand far 
exceeded the supply. 

DiskribuHcm, — In spite of the small quantity marketed, distribution 
was more widespread than with any other National Mark fruit. Con- 
signmcnts went to almost all of the larger towns in Great Brit^. 

ImpeeUon ^ — ^The widespread distribution and the speed with which 
this opcq) must be handled made market mspection a matter of difficulty. 
In Covmt Garden, as well as in the provincial markets. National Mark 
strawberries were almost invariably sold out within a few minutes of 
arthral. Ini|peotics:i brought to light no complaints other than that of 
damage due to the use of undersize ohip bsdkets, nor have retailers, 
throui^ thrir aasoeiations, rc^wrted any cause of dissatisfaction. 
Their oidy coRq>laint was ^t stq^ies were too small. 

groweis who live full control of their piokars do 
not aplM to have experienced any difficulty in grading to the standards 
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Same growers appeai*ed to tliiok that it was eonmolsory to make two 
S^rades although the xegulations distinctly state otherwiee. Vnlees the 
crop is especially good and a salesman who has a oonnexioii for hl^- 
g^ude fruit is employed* the grower will inc»t probably ineur a loie 1^ 
making two grades* With the average grower it is better to pabk 
“ Extra select^ ” and “ Selected ** beiges together as “ Selected. ^ 

Packagea * — As growers had on hand stocks of chip baskets which 
diflkred slightly in dimensionB from the standards laid down, permission 
was given for these to be \ised provided that they contained the specified 
net weights* This concession resulted in a considerable amount of 
damage to fruits, but it has been a valuable object lesson in 
demonstrating to all sections of the industry : (1) that a large pro* 
portion of the chip baskets used will not safely hold the weight they are 
supposed to hold ; and (2) that a very large proportion of the b^ets 
mariceted are short in respect of the puiportc^ weight of the fruit. 

It is hop^ that a greater measure of uniformity as regards packagefv 
will be achieved next season and that baskets which are satisfactory 
In refipect of capacity will be generally used for National Mark 
strawberries. 

Covera. — ^There has been much controversy and criticism regarding 
the National Mark covers, both before and since the scheme became 
operative. Different growers hold differing views as to the most satis- 
factory type of cover, but it must i^ain be emphasized that standard- 
ization is the essence of the National Mark Scheme and it was necessaiy 
to devise one type of cover that would raise the least amotmt of 
objection generally. In spite of criticism, the cover provided seems to 
have serv^ the purpose quite well. It is probable, however, that a 
thin pulp-board cover of the same type would serve the puipose better, 
but at present this appears to be too costly. There has also beCn some 
criticism of the colour of the “ Selected grade cover as being liable to 
^traot from the colour effect of the bemes, but this point, with the 
ethers, will be carefully taken into consideration when a reprint of the 
covers is required. 

i^e<2 of the Scheme , — That the experiment of the strawberry scheme 
has been justified there can be no possible doubt. Short weights and 
** topping had become so common and of such long standing that 
both sal^unen and buyers had come to regard them as inevitable, and a 
state of almoet complete apathy exis^. Propaganda before the 
scheme opened arous^ renewed mterest in this problem, and finally 
the incursion on the markets of National Mark strawberries generated, 
by example and oontaast, inoTeased activity towards ei^ing the 
** topping ” and short-weight evils. 

As far as it has been possible to trace, growers packing under the 
Mask seem to have secured more profitable returns throu|^ the use 
of the Mark. From general observation, it would appear that t*here is 
a laige demand for strawberries of h%h quality* A substantial number 
of consumers iwe prepared to pay good prices for good quidity supplies, 
but will not buy inferior qu^dity at any price. The National Mark 
fitarawberry Scheme can render invaluable assistance to growers who are 
wiOing to make an effort to satisfy this demand. 

The market value of diiSerait varieticB dt stmwberries is a matter 
which tha scheme has broi^t hito prominence. It is held by many 
growers, salesmen and retatlera tlmt the indifierent edible quwty of 
certain varieties is dasnai^ the emsmnea^^dmmxai for stiawbenMf 
and it is freely suggested that these varieties skould be excluded frmn 
the sdieme. Thk question k imder eonsidefation. 

Maviaim of defiaitioiis of grades and liaes of 

berries affmr to meet witk general approval, but se tnan^ 
critibtsms in eonneadon with covm, paoki^ and varietiee have 
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been inade that it may be desirable before next season to hold a oon> 
Serenee of those interested in the strawbeny industry for the puipose of 
disoussiz^ the application of the scheme in all its aspects. This matter 
is receiving the attention of the Ministry. 

National Mark Cherries. — ^In reviewing the first season's 
working of the National Mark Scheme for cherries, it must be 
borne in mind that the small number of growers who were able 
to register during the first season, and the small quantity of 
cherries marketed under the Mark, do not provide much 
material for report. 

When the scheme came into operation and growers were 
canvassed for registration, the season was already well 
advanced. Crops were exceptionally heavy and some of the 
mid-season and late varieties were ripening rapidly at the same 
time. In many cases, growers had great difiiculty in obtaining 
suitable pickers, and the general opinion was that for the 
season 1930 it was too late to instruct pickers in grading and 
to obtain National Mark packages and overprinted labels. 
In the circumstances this was a reasonable attitude, and 
it is satisfactory to be able to report the enrolment of 10 
packers in this trial season. There is no doubt that in normal 
conditions many more growers would have enrolled. 

Adverse Ftictors, — ^In the Sittingbounio and Faversham districts of 
Kent, difficulties in rospect of pioking-labom appear to have been 
most acute, many gi’owors having to rely upon overtime labour from the 
local brickfields for early morning and late evening picking. In order 
to avoid losing many tons of cherries, they were obliged to clear the 
trees as fcwt m possible, regardless of grading. Prices were satisfactory 
for the many thousands of ordinarily packed half^sieves that were being 
loaded daily, and the statement of maxiy growers that they could not, 
under the prevailing conditions, properly supervise grading and pack- 
ing was to some extent true. It was explained to them, however, that, 
in spite of the rush they were experiencing in getting the heavy crops 
gathered, they could market their half -sieves under “ Selected ” grade, 
wliich meant only the additional labour of tying on the National Mark 
label. They foai^, however, that their salesmen would at once think 
that, if receiving National Mark “ Selected ** grade only, the “ Extra 
Selected ” were going to other salesmen. Another difficulty in regard 
to picking-labour in some of the Kent districts is that the dealers who 
buy orchards at auctions generally collect most of the best pickers by 
offering a higher wage. 

The established custom of many growers in Kent of selling their 
cherry crops on the trees by auction can hardly be of much benefit to the 
scheme* As the result of these auctions, the fruit is bought, picked and 
marketed by fruiterers and dealers. Their methods are usually vexy 
rough. The greater portion of the cherries sold by these men goes direct 
to retailers in the coast towns — a method of quick sale with little expense 
which undoubtedly suits their purpose. It is not likely that many of 
these dealers will become National Mark packers. 

Oenerdl ObaervaHons and Reconmendaiiona. — For the purpose of 
obtaizfiag obs^atioxxs upon the scheme, the authorised packers were 
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re>visited at the oloae of the ohwry aeasoa. Although paokm felt that 
they had seen too little of the scheme during the 6nt season to say 
much about it, the following points have put forward for eon* 
sideration : — 

(а) Suavitory Definitions of Qtuiliiy . — One important Kentish grower 
considers that the mmimum sizes of } in. and in. for ^e two 
grades, respectively, noiight be rais^, or, as an idtemative^ 
minimum sizes for individual varieties might be laid down. It is 
realized that to set up size standards for the large and small 
varieties would tend to make the scheme complicated, but 
large varieties, such as ** Rivers,*' ** Roimdells " and ^'Napoleons," 
certainly appear to merit special size standards, although, as some 
of the largest cherries in the country are grown in the Kentish 
district, the raising of the minimum size for certain varieties 
might exclude from the scheme packers in other parts who do not 
grow such large-size fruit. It must be remembered that the 
requirements of ** Selected " grade represent little more than is 
done by the ordinary packer, t.s., culling for blemish in trans- 
ferring the fruit from picking receptacles to the market packages. 

The recommendation is made, therefore, that, for the season 
1931, the grade definitions should remain as at present, but that 
during the next cherry season the practicability of setting up 
minimum sizes for certain varieties should be carefully in- 
vestigated with the object of a possible separation of the main 
commercial varieties into two classes. 

(б) Packages . — One packer who specializes in 6-lb. boxes of high 
quality ** Napoleons ** has suggested that 6-lb. packages, should 
1^ permitted for ** Extra {Selected *' grade. Other packers would 
like the 4-lb. chip to be included for Extra Selected " grade, 
and it is recommended that this package, together with the 8-lb. 
chip, should be included in the scheme for this grade. 

The 6-lb. box is not considered necessary for ** Extra Selected '* 
grade. It is a well-known fact that in the course of distribution 
small boxes are frequently thrown about, but chip baskets — 
having handles — are generally treated more kindly. 

The fact that there is an increasing tendency on the part of 
cherry growers to disregard returnable wicker packages in favour 
of chips and other small non-retumables promises well for the 
future. Prices for best-quality cherries in chips have been highly 
satisfactory. Although, in some instances, growers, in turning to 
chip baskets after years of packing in wickers, have been returned 
the same price per lb. whatever the package, and have also been 
asked by their salesmen not to send chips, most of these growers 
intend to persevere with the chip package. 

Natknial Mark AppJm and Fean.— Fuither authoxizatioiis 
in the apple and pear scheme have brought the number of 
packers up to 96 for apples and 18 for pears, compared with 
71 and 9, respeotiTely, a year ago. 

The large demand for National Mark apples has again been 
greater than the supply, and unilonnly good prices haws been 
received throughout the season. 

Natiimal Made Otinned Fnitt. Peai and Beans.— The Mm 
has been iidormed hy a firm of distaributma acting as export 
agents for an authmieed oann«r that they are sendi^ Natimial 
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Marie oaiined fruit to India. A supply of display material for 
use in connexion with this overseas trade has been sent 
to the firm concerned. 

National Hark Wheat Flour. — ^In view of the fears expressed 
regarding the quality of National Mark wheat fiour derived 
from the 1930 crop, it is gratifying to find that, as a result of 
extended baking tests. National Mark “ Yeoman ” fiour 
made from wheat harvested in 1930 possesses more uniform 
baking qualities and greater strength than that from the 
crop of 1029, and that it is capable of carrying half-a-gallon 
more water to the sack. 

Comparison of the analyses of the flour from the 1929 and 
1930 crops shows that, while the ash content is lower this 
year, the moisture-content, owing to the nature of the season, 
is naturally somewhat higher. The actual figures are : — 

1029 crop 1030 crop 

(154 samples) (41 samples) 

Average ash content 0-61 per cent. 0'49 per cent. 

Average moisture content . . 14-33 per cent. 14-81 per cent. 

From the miller’s jwint of view, more care must be taken 
this year in selecting wheat intended for milling National 
Mark flour, but, subject to this provision, there is every 
prospect that the high uniform quality of National Mark flour 
will be maintained. 

The following additional firms have been enrolled in the 
Scheme as authorized re-packers : — 

Glendale Co-operative Society, Ltd, Wooler, Northumberland. 

Hasler A Co., Ltd., Dunmow, Essex. 

Pnbticity for National Hark Produce.— In connexion with 
the Ministry’s National Mark exhibit at the Birmingham and 
Midlands Grocers* and Bakers’ Exhibition at Bingley Hall, 
Birmingham, January 13-24 — reference to which is made below 
— ^hoarding posters advertising National Mark beef, dressed 
poultry, eggs, flour, apples, caimed fruits, canned peas and 
beans, and malt extract with cod liver oil were displayed in 
Birmingham and district for four weeks in January, and 
special advertisements were inserted in the local papers. 

Following the advertising in London up to the end of 
December, by means of side streamers on the omnibuses, of 
National Mark beef, canned fruits, canned peas, and malt 
mtract with cod liver oil, a further contract has been arranged, 
covering tiie first three m<mths of 1931, for National Mark 
beM, eggs, mi, canned fruits to be advertised in a similar 

iamsm, thready followed 
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lead and arranged for ’bus advertisements of their own brand of 
National Mark canned fruit, and it is understood that another 
large firm of canners has been so impressed with the mmts 
of this form of publicity that they are proposing to make 
similar arrangements. 

Extensive publicity has been arranged in connexion with the 
inauguration of the National Mark Beef Scheme in Leeds, 
Bra^ord and Halifax on January 26. As part of the pre- 
liminary propaganda, two meetings were held on January 12 
in Leeds and Bradford, over which the respective Lord Mayors 
presided. Over 600 persons attended the meeting in the Town 
Hall, Leeds, including a large number of meat traders, when 
the National Mark Beef Scheme was explained by Earl De La 
Warr, Parliamentary Secretary to the Ministry, supported by 
Mr. W. Lunn, M.P., Vice-Chairman of the Empire Marketing 
Board, and Mr. G. H. Collinge, O.B.E., a past-President of the 
National Federation of Meat Traders’ Associations. 

I.iord De La Warr was supported on the platform by a num- 
ber of local Members of Parliament, together with other 
leading citizens of the area. The speakers received a very 
sympathetic hearing from the audience, and the questions 
which followed were in no sense of a hostile nature. The 
meeting concluded with a short display of National Mark 
films. 

At the evening meeting at Bradford, which was also ad- 
dressed by Earl De La Warr and Mr. Collinge, the audience 
numbered some 400, and, from the large number of questions, 
it was evident that the proposed introduction of the scheme 
was arousing a keen interest in the locality. As at Leeds, 
a short film display concluded the meeting. 

A further meeting for women only was held at the Bialto 
Cinema, Leeds, on January 22, when the programme consisted 
of a display of Empire Marketing Board film, and of the 
Ministry’s National Mark films, together with speeches during 
the interval by Lady Cynthia Mosley, M.P. 

In addition to this form of propaganda, a programme of Press 
advertising has been commenced in the newspapers circulating 
in Leeds, Bradford and Halifax, while the display of a special 
16-sheet Naticmal Mark beef poster has been arranged on a 
large number of hoardings in those towns. 

Beference was made in the December issue of this JoubnaIi 
( p. 914} to the National Mmk Flour Cookery Competitiqn, 
arranged under ike joint auspices of the Ifbutry etnd thn 
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Nati<Bial Federation of Women’s Institutes. The following 
fourteen County Federations have so far intimated that they 
have decided to hold county competitions — ^Montgomery, 
Oxford, Lancashire, Isle of Wight, East Suffolk, Cumberland, 
Monmouth, Cornwall, Shropshire, East Sussex, West Sussex, 
Stafford, Huntingdon, and Somerset. 

The second edition of the booklet, “ The National Mark,” 
printed in July, 1930, has been widely circulated, over 500,000 
copies having been distributed in a little over six months. 
Copies of the booklet may be obtained, free of charge, on 
applieation to the Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, London, S.W.l. 

An instance of what can be done by interested organizations 
to augment the efforts of the Ministry to stimulate the demand 
for National Mark commodities, especially among producers, 
is afforded by the plan which the Isle of Ely Branch of the 
National Farmers’ Union has adopted to advertise National 
Mark flour in its area. It has issued to its members, for use on 
their correspondence, supplies of an attractive adhesive stamp, 
bearing the National Mark and the words : ” Buy National 
Mark Flour and All-English Bread and Support Homo 
Agriculture.” 

The farmers of this important producing area are to be 
congratulated on their initiative, which should result in an 
increasing local demand for National Mark flour. 

Diq^lays of Home Produce. — ^From January 13-24, a display 
of National Mark produce was staged at the Birmingham 
Grocers’, &o., Exhibition, held in Bingley Hall. This is being 
followed by a fortnight’s display of home produce by the 
Ministry at shop premises in Birmingham, rented by the 
Empire Marketing Board for the purposes of the display and 
sale of samples, in turn, of the produce of the United ICingdom 
and of the various Dominions and Colonies. 

At an Exhibition of the English Folk Cookery Association, 
held at the Lecture Hall of the Gas Light and Coke Company, 
Church Street, Kensington, on January 16, National Mark 
produce was ^splayed, including National Mark flour, eggs, 
canned fruits and vegetables, beef and poultry. A feature of 
the display was a variety of loaves, cakes, buns, pastry, etc., 
made from National Mark flour. 

lom : A ** WaBmmi Mark for Butter.— In last month’s 
hnue tk this Sovwal, reference was made to the marking <x 
hibeUing sehenes for agdcultund xs^uots which have been 
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introduced by some of the Ameriowa States, following the 
establishment of statutory grades for the products raised in 
their areas ; and a description was given of one of these 
schemeso-the New England Farm Marketing Programme. 

Another scheme — ^which resembles, in many respects, the 
National Mark schemes in this country — is the Iowa butter* 
marking scheme, described below. 

Iowa is one of the leading butter-producing states in -the 
U.S.A., being second only to Minnesota in the quantity pro- 
duced. Not all parts of Iowa are suited to the production of 
the best quality butter, however, and there was a fleling 
that the sale of Iowa butter in the Eastern States was being 
prejudiced by the inferior qualities that were being put on the 
market. The need for some means of identifying and guaran- 
teeing high quality led to a demand for a State brand. 

Accordingly, in 1927, the State Assembly passed a law, the 
purpose of which was “ to promote educational work which 
will assist Iowa butter-makers in producing butter to be 
marketed under a State trade-mark and thereby ensure a 
more uniform market and higher market value for the. butter 
manufactured in the State.” 

, A State trade-mark was adopted (reproduced opposite), 
the use of which was to be restricted to creameries that agreed 
to conform to certain rules. Among these rules, the following 
may be quoted : — 

AH the creameries must fulfil certain sanitary requirements. 

Of the butter produced in the creameries, at least 76 per cent, must 
Score, on quality, not less than 93 points. A creamery obtaining lees 
than 93 points, or having more than 26 per cent, of its scoring below 93, 
forfmts the right to use the trade-mark. 

The butter must contain not less than 80 per cent, of butter-fat and 
not more than 16 per cent, moisture. 

No preservative, neutralizer, or adulterant may be added to the 
butter or to the cream from which it is made. 

The cream or milk used in the manufacture of the butter must have 
been pasteurized. 

Upon the request of the Executive Committee in charge of the 
scheme, a creamery must smd butter from its most recent <^uniing 
for the piuposes of sooru^ to such places and in such quanrities as 
designstM by the Executive Committee. 

Violation of any of the rules is a ipisdemeamour rendering guilty 
parties liable to a fine of not less than $26 or more than flOO, or 
imprisonment for not less than 30 days. 

. There are, at jmseqt, about 30 State Bnuid Creameries 
in Iowa, produoing, in tiie a|^;r^;ate, 9,000,000 lb. of bpiter 
.fn«}UA%, ae irell as oyer (jQOiQQOll;, of piwam, tllia 
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axen^ price received for batter by the patrons of these 
creameries appears to have been between 15 cents and 46 cents 
above that of other creamery patrons in the State. It is 
interesting to note that 15 of these creameries have formed 
a central oiganization for the sale of their products on the 
markets. 



Trade Mark adopted for First Quality Iowa Butter. 


Loans to Co-operative lladnting Enterprises.— Since 1924, 
provision has been made annually by Parliament to enable 
the Ministry to make loans to agricultural co-operative enter- 
prises registered under the Industrial and Provident Societies 
Acts and engaged, or proposing to engage, in the preparation 
and marketing of agricultural produce. These loans, for which 
security is required, are normally marie for the acquisition of 
land, buildings, machinery, plant and equipment. 

Loans are made for periods up to 20 years, repayable by 
half-yearly instalments, and interest is chaiged at 5 per cent, per 
annum. In certain circumstances, a loan may be made free of 
liability for interest for an initial period up to five years. 
Bepayn^t rif capital may, in certain circumstances, ^ de- 
ferred for a period not exceeding two years. 

Each application for a loan is considered by an Advisory 
Committee. Chi the recommendation of that body, the following 
loans, amounting in all to £50,170, have been granted to the 
mkhMRMtttiaiied 18 sooiatieB since tiie soheme was instituted : — 
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Name of Society 

Amount of 
Loan 

c 

Period 

Remarks 

1924 

East Grinstead A Dis- 
trict Producers, Ltd. 

ISO 

7 years 

— 


Co-operative Poultry 
Products, Ltd. 

6,800 

16 years 

Loan repaid in 
full on liquida- 
tion of Society. 

1026 

Farmers’ Milk Depot 
Four Crosses, Ltd. 

2,060 

17 years 

Loan repaid in 
full. 


Southern Wool Growers, 
Ltd. 

3,500 

12 years 

In addition to 
normal repay- 
ments, £715 was 
repaid, August, 
1928, on sale of 
part of security. 
Loan repaid in 
full on sale of 
security. 


Horeham Boad Co-oper- 
ative Society, Ltd. 

1,000 

17 years 


Oxfordshire Farmers’ 
Bacon Factory, Ltd. 

7,600 

17 years 

Loss to public 
funds on liquid- 
ation of Society, 
£1,136. 


Lincolnshire Co-opera- 
tive Bacon Factory, 
Ltd. 

1,600 

12 years 

Loss to public 
fimds on liquid- 
ation of Society, 
£1,167. 


Kent, Surrey & Sussex 
Farmers* Bacon Fac- 
tory, Ltd. 

10,000 

17 years 

Loss to" public 
funds on liquid- 
ation of Society, 
£7,831. 


Cot-tenham Growers, 

Ltd. 

200 

10 years 

In voluntary 

liquidation. 

1927 

Yorkshire Farmers’ 

Bacon Fiwtory, Ltd. 

10,000 

20 years 

— 

1928 

Derbyshire Farmers, 

Ltd. 

3,000 

15 years 

In addition to 
normal repay- 
m6nts,£162 was 
repaid, April, 
1929, on sale of 
part of security. 


Gloucestershire Market- 
ing Society, Ltd. 

1,600 

17 years 

£600 r^aid, Oct- 
ober, 1930. 

1929 

B^ks, Buc^ & Oxon 
Farmers, Ltd. 

4,000 

20 years 



l>uring 1930, the Advisory Committee considered appli- 
cations for loans submitted by two societies, and on the Com- 
mittee’s recommendation the Ministry has recently offered 
them loans amounting to £5,328. 

Sinoe the inception of the scheme, four further loans, 
amounting in all to £9,200, have been offered by the Ministiy 
to four societies, three of which were dairying Mxrwties, but the 
societies were unable to comply with the oon^tionB attaching 
to the loans which, therefore, were not paid over.' 

Full particulars as to the terms and conditions under 
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loans may be made ate given in Marketing Leaflet No. 19, 
copies of which may be obtained, post free, from the Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall Place, 
London, S.W.l. 

Qcgaoisatioil <A Madniing. — ^The following appears in the 
editmial notes in the December issue of AgricuUitml 
Buainees, which is published by the Welsh Agricultural 
Organization Society and the Department of Agricultural 
Economics, University College of Wales : — 

The greatest assistance in improvement of farming and of standards 
of living is now to be obtained through marketing organizations ; cund 
until marketing is better organized little improvement can be expected. 
If cleaner milk or a higher butter-fat content is desired — not wholly 
or necessarily in the consumers’ interest — ^the best way to secure it is 
through a farmers’ organization handling milk cmd paying on bacterial 
count and butter-fat standard. When evening out of the milk supply 
and the dissipation of seasonal surplus are required^ there is no better 
way than through a farmers* selling organization. The difficulties of a 
seasonal egg supply are best explained to farmm by an agency selling 
on their behalf. Meat animals fitted to the market demands would be 
sooner in general supply if a greater part of the marketing process was 
undw farmers* control. \^en farmers begin to consider market 
demands, they must begin to consider their fimdamental teclmical 
methods in relation to the methods of producing to nteet the demand. 
Better grassland management, more and better manuring, better 
rationing and feeding, better breeding and rearing are paid for only 
through the markets for livestock emd their produce. Blind production 
pays only by chance* Organized marketing is bound to lead to or- 
ganized production and the improvement of methods. 

Organized marketing is now the best road to better farming. When 
a farmers’ organization faces the markets it is able to tell farmers what 
is required, and if necessary it can tell effectively and cheaply how to 
set about producing the required type or quality. With the farmers’ 
organization and its members there is no division of interest such as 
exists between the farmer and the dealer. The member is interested in 
gettmg the best market ; the oi^anization in offering the best product, 
and by joint action the common need is served. The farmer accepts 
advice and direction from his own organization more willingly and 
quickly than from any other source. There are numerous examples 
of this effect of farmers’ marketing organizations, but the principle is so 
clear that it scarcely needs demonstration. No other way off^ such 
great and reliable possibilities of improvi^ farming ^ the supply 
^ advice through farmers’ own organizations. Breeding, selection, 
feeding, general management, have all been affected for good in 
this way* 

Better fanning depends on sound marketing before its objects can 
be readhed. Better marketing has as its objective the improvement of 
returns, but this is often dependent upon an almost equal 
improvement in actual farming* But neither fanning nor marketing 
are ends in themsidves ; their object is the increase in financial returns 
for the provision of a better standiud. of living* The shortest avenue 
to a bettar standard of living on Welsh farms is now to be found throi^h 
the ha p r o v e niant of maiketing oiganization and prooesees and linking 
these with the {wooesses of farming under the direction of bodies 
eotttrdiled by ag^dealtiirists and working in their interests* 
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Qtganiaed Maiketing : A Soottidi Qpinknt— In the ootme erf 
a wireless talk given recently, Mr. Joseph Duncan, Secretary of 
the Scottish Farm Servants’ Union, said : — 

In the past, the farm as a separate unit has occupied the foreground, 
and all our effort has been to improve production on the fann. It is 
from that position that we have viewed the industry. I suggest that, 
without losing sight of the farm, we have to think first of the matkei 
and work from that angle. It is on the market that xevojutionaiy 
ohan^ are taking place, to which the farm will have to adjust itself 
if it is to continue. ^ 

** These changes have been developing for some time, but the pace 
is rapidly increasing. The principal causes are the development of 
meohaniBed grain growing and handling in America, in Australia and 
in Russia. \^eat does not bulk largely in Scotland, but it affects the 
price of other grains. In oats and j^rley, we have to face increasing 
competition while at the scune time the market is steadily ahrii^ king 
through the increase of motor traction, and we have to adjust our 
agriculture to that fact. When we turn to milk and dairy products, 
we are faced with increasing supplies of high queJity products from the 
Continent and from the Dominions. The recent developments in 
refrigeration will leeul to an improvement in the quality of overseas 
meat supplies, which may become formidable competitors in the meat 
market. 

** The developments in the retail distributive trade are all in favour 
of our overseas competitors and against the individual marketing on 
which our agriculture is run. Our overseas competitors must grade 
and bulk their produce because they have to send it long distances. 
The co-operative distributive societies and multiple firms, buying in 
large quantities, find it easier to get what they require from the im- 
porters. Until British farmers cem enter the market in the same way 
they will find the buyers will continue to go past them. 

“ Other factors enter in besides grade and bulk, but it is the greatest 
mistake to imagine that price is the determining factor. Great Britain 
is not the marltet for the cheapest farm produce ; it is the market for 
the best. It buys far more of the higher priced foodstuffs than of the 
lower. It is distinctly a quality market and will pay the price for the 
best. 

** Even in the market which is free from foreign competition — the 
liquid m il k market — ^we find the same development going on in Scotland. 
The large co-operative distributive societies are securing an increasing 
share of the retail trade, while the merging of wholesalers is going on 
steadily. The individual farmer is in a hopelessly weak position when 
he goes to sell milk in such a market. 

** Agriculture will have to develop a marketing organisation to meet 
the new conditions, or submit to the oonditions imposed by the dis- 
tributors. It is not that the distributive trades have any 
against our own farmers. Th^ will drive the best bargain they can 
whomever they buy from, just as the farmers will, whomever they sell 
to, but there is no reason to suppose that they wovld rather Xkamki 

bacon ot New Zealand butter than equally suitable produce from our 
own farms. They will buy what they can sell to their customers. Hie 
eustomers have no prejudice against home produce. 

** The marke t must be studied, and continuously sthdied, and it 
must be stimulated to buy home produce. The farmer cannot, of 
course, follow ihe tuimr of market. That is a job for the speoiakUst. 
H ^le farmers are alive to the raquiremsnts of tho'new sitiiatioii^ 
iMoialists will be their servants ; if they nsgleot their opiwtoikitiss 
um will beoome the servants of iiiB distomators, 

am not oll«iag taganiaod awilE»Hiig aa a paaaoea for att tiha 
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iOs of agriculture. AU that I am suggesting is that as the market 
ckauM *we have to adjust our methods and our thinking to the new 
conditions. The old jvoblems will remain of what to produce and how 
to produce it. Organization will not guarantee us a maiket, but it will 
enable us to wderstmd it better. It will not guarantee a price. 
The market will continue to change, new competitors will appear, 
and the old problems remain in a new setting. All I am suggesting is 
that we shall be better able to meet them if we rely on team work.” 

The btemaiioiul Cominissioii of Agrienltnie and Otganisfr* 
tion aarketing. — ^The International Coxnmission of Agri- 
culture, at its meeting at Antwerp in August last, adopted the 
following resolution : — 

” The International Commission of Agriculture recommends Qovem> 
ments and peoples to bear in mind that in both exporting and importing 
countries the basic condition — ^which must be satisfied if the crisis is 
to be overcome not only in agriculture, but also in industry, trade and 
commerce — is an equitable increase in the prices of agricultural products. 

” It recommends agriculture to seek the solution of the price problem 
in the creation of national selling organizations, which will be an 
indispensable preliminary to the achievement of international agree- 
ments.” 

Germany : Bationalization of Dairies. — By the recent 
opening of a new milk “ Centrale ” belonging to the Bayerische 
Milchversorgungsgesellschaft at Niimberg, the mass movement 
in the dairy industry in Bavaria has progressed a stage farther. 
The new plant cost some £171,500 to build, is said to be the 
largest of its kind in Europe, and is capable of dealing with 
from 33,000 to 40,000 gallons of milk daily. In the butter- 
making section, 18 cwt. of butter can be made and packed in 
an hour without being handled. There are also sections for 
making cheese, dried milk and “ Yoghurt." Within the new 
building, space has also been provided for offices and store- 
rooms of such kindred enterprises m the Bavarian “ Mark " 
Butter Sales Co-operative Society. 

The organization is, to a large extent, a joint municipal 
tmdertaking, 45 per cent, of the shares being held by Niimbei^, 
l2 per cent, by Eiirth and 3 per cent, by Begensborg, the 
remaining 40 per cent, of the shares being held by a^cnltnral 
interests to the extent of 26 per cent, and the distributing 
trade 15 per cent. It already operates 100 ooUeoting stations, 
620 distributing oentres, and supplies 1,200 wholesale dis- 
tributors, and one result of its activities is that the number 
of milk retailers in Nhmberg has been reduced from 1,300 to 
48Q. 

]|ai]mting FoUoy. — the course of an address to 
^ National Assooiarion of Miarteting Officials in Chicago, 
Al^peaJ^ for the support and co-operation of every agency 
interested in tiie permanmit bettennent of 
•grieultiim. 11^, Alax lAgga, Chairman of the Federal |Vim 

Boai^ of a^d, aeoindiag to tho ’r^ 
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“ A long-time oonstractive programme for agricultural 
marketing involves three principles — first, to produce that 
quality of product which can retain its position against the 
same commodity produced elsewhere or against the sub- 
stitution of something else ; second, to endeavour to 
produce the quantity for which there is a potential buying 
demand at remunerative prices ; third, so to improve the 
marketing process that the producer may obtain for his 
product what it is reasonably worth. 

“ All of this does not necessarily involve an increase in 
the price level to the consumer. Distributing costs and the 
present system of merchandising pretty nearly everything, 
and the service that the consuming public demands, leave 
a broad field of possibilities for better returns to the 
producer derived from economies and improved practices 
for getting their product to the consumers. In a condition 
where only 39 cents of the consumer’s dollar for bread can 
be traced farther back than the baker (in other words, 
61 cents of the dollar is absorbed in the process of baking 
and distributing the product, 39 cents covering the 
allowances for grower, miller and transportation). It does 
not follow that an increase in the price of wheat need 
necessarily increase the cost of the loaf of bread. 

“ As long as you have ten or a dozen different milk 
wagons tramping the streets and alleys of the city 
delivering small packages of products to various con- 
sumers located in the same building, there are possi- 
bilities of a gain at both ends of the line, and this has been 
demonstrated in a sufficient number of cases to prove 
rather conclusively that it can be done. As long as it 
costs more to get a little package of fruit from the railroad 
oar in the Chicago yards to the consumer’s table than the 
entire cost of producing and packing and hauling it a 
distance of over two thousand miles to town, there cer- 
tainly remains ample opportunity for betterment. 

“ And this leads me to a final thought to which I invite 
your attention. It is this : after many years’ study and 
consideration of the ills of agriculture, the cause behind 
them and various proposals for their correction, the 
Congress, in the Agricultural Marketing Act, recognised 
the problem of the rehabilitation of agrioiilture as a 
national one, and declared it to be the public policy of the 
Government of the United States to assist in the estab- 
lishment and devebpment of a {Mrodaoer-owned and 
eantroSed co-operative tgnitem marketing agikmittisal 
eommodil^ " 
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Soutti Africa : Export Bonnties on Bnttor and COieese.— A 

^ort Bummary of the provisions of the Dairy Industry Control 
Act, 1930, wae given in this Journal for October, 1930. The 
Act made provision whereby the Dairy Industry Control Board, 
which wa« incorporated under the Act, could impose a levy on 
all butter, butter substitutes and cheese manufactured in or 
imported into the Union ; this levy was to be utilized inter alia 
to pay an export bounty on butter and cheese. Regulations 
which have recently been issued under the Act show that the 
Board has now imposed a levy of Id. per lb. on all butter, 
butter substitutes and cheese manufactured in or imported 
into the Union. Out of the funds derived from this levy a 
bounty is now being paid on graded butter and cheese exported 
from the Union. The amount of the boimty, which varies 
according to the grade of the two commodities, ranges from 
3d. to 6d. per lb. in the case of butter and from 3d. to 3id. per 
lb. in the case of cheese. In pursuance of a recommendation 
made by the Board, a further regulation has been issued which 
prohibits the importation of butter into the Union from all 
sources other than from the adjoining British Colonies and 
Protectorates, except under licence granted by the Minister 
of Agriculture. The quantity of the supplies and the period 
during which they may be imported under such a licence 
will be fixed by the Minister. 

Scottish Milk Agency. — ^The following note is a synopsis 
of a recent address by the Manager of the Scottish Milk Agency, 
which has attracted much notice as a venture in the field of 
co-operative marketing. Mr. Magee’s address, when the 
winding-up of the Agency was recently under consideration, 
WM full of interest, reviewing the affairs of the Agency and 
diagnosing its weaknesses, but of especial value was his 
analysis of the fundamental problem of organized marketing, 
particularly in the milk industry. 

The first part of the address sketches the history of the 
Agency. Before it came into being in 1927, there had been 
annual negotiations between the Milk Committee of the 
National Farmers’ Union of Scotland and representatives of 
creameries and the distributive trade. The main difference 
in the new system was that — 

“ The assumed a legal and binding obligation to 

pay a basic price to every one of its members, irrespective of 
whether their milk could be sold in the liquid milk market or 
not, and ita membership was, for all praotioal purposesi 

unlimited*’’ - 
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The first year of opwation waa oomparatiTely saooessfnl 
and ended with a profit of £20,000 beoause : “ The pdoe ol 
our product was fixed in accordance with the general market 
conditions, or perhaps it would be more correct to say that 
fortunately the market conditions turned out to be favour* 
able towards the prices which had been fixed.” 

In the second year ” the old traditions and practices of tibe 
Conference Agreement (wherein a price was fixed without 
any regard to liability, beoause, before the birth of the Agency, 
there was no liability) were imported into the affairs of the 
Agency with all its responsibility to pay the fixed prices 
whether the milk could be sold or not.” 

Owing to outside influences, the price, according to Mr. 
Magee, was fixed too high, with the inevitable result. The 
Agency’s liability was widened, production was increased by 
almost every producer up to the limit of his 10 per cent, 
allowance, the levy on the members and the revenue obtained 
from surplus milk were quite inadequate to meet the liability 
of the Agency, and the reserve built up in the first year was 
depleted. 

The year 1929-30 was also one of difficulty in which the 
Agency was faced with an increasing volume of surplus milk. 
Markets which had been previously utilized for dumping 
surpluses were no longer open and cheese-making was com- 
paratively unprofitable. Once again, to add to the Agency’s 
difficulties, extraneous influences forced the price, in September, 
1930, up to la. 2\i . — a price which increased the Agency’s 
liability to its members and necessitated the imposition of a 
3(i. levy which had to be carried over to October. 

The difficulties of the Agency seem to have arisen from two 
main causes : (1) that it had not control over aU milk pro- 
ducers, and (2) that pressure was brought to bear on the 
Committee of the Agency to keep the price of liquid milk 
at too high a level. On these points Mr. Magee’s remarks are 
significant : — ■ 

” The Agency was a self-contained trading concern ; it had 
a contrsMflmal Uability to every member in the Agency ; ui 
unlimited liability on one end of the scale and asi luiknown 
market at the other. In the circumstances, to fix a |Hnoe 
for your produce r^ardless of your liability, and then to 
rely upon a levy to cover that liability, is to outrage the 
elementary rules of commercial practice. The bunness of the 
Agency was to sell its members’ milk and not to ran an Ih- 
nuanoe Society for the benefit of those who wmn not its 
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membero, the piemiiun for which was paid by the members.” 

‘When he deals with the oonstitution of the Agency, Mr. 
Magee al^butes its weakness partly to the fact that it took 
on the oomplezion of the conditions of the trade before it. 

Each farmer's basic production was fixed on the amount 
produced in the winter months with a 10 per cent, variation 
each way, and anything in excess of this was to be regarded 
assurphts. 

*‘No sooner did the fact of the summer surplus clause, 
whereby members were psdd only the factory price for any 
part of their production which was above the basic winter 
quantity, become known, than there was a general demand 
for members to increase their basic quantity in order to escape 
the liability for summer surplus.” 

Herein seems to have lain the source of the Agency’s trouble. 
The liquid milk price fixed by the Committee so stimulated 
production that, in order to cope with it, the Agency was 
finally forced to raise its levy, and this led to dissatisfaction 
and disaffection on the part of the members. 

Looking to the future, Mr. Magee states that there is still a 
widespread feeling that oiganization in the milk industry is 
necessary, and in putting the question, “Why the demand 
for further reorganization ? ” he makes some pregnant 
remarks. 

“ If, by reorganization, you are once again going to make 
the attempt to put a ring round Glasgow and to attempt a 
classification cff liquid milk suppliers, and for the iimer circle 
to say to tbe outer circle, “ You keep out of here until you 
are wanted and get on with your cheese-making, and in the 
meantime we will try and get you some form of protection 
against imported manufactured products ” — ^you might as well 
abandon effort. It is an outworn system and as dead as 
the dodo. ... To begin with, the outer circle man may not 
want to make cheese. He may not like doing it. ... In any 
event, he is not the man who is creating your problem. Your 
inoblmn is the producer within the inner circle who . . . 
has so stimulated winter production . . . that you have 
not only created an intolerable burden for yourselves but 
nnieservedly placed yourselves in the hands of your 
distfibutMB.” 

Mr. Mi> |^ g ee s little hope in the recommendations of 
** a no t h er prophet ’* ' that producers and distributors should 
**1^8 togetlisr '* in a spirit of mutual trust. 
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" You are sellers of a product and the dairymen are buyers 
of what you produce, and after thirty years’ business ex- 
perience I am convinced that there is no way in which those 
opposing elements can be brought together except oh the 
basis that the dairymen are your customers and not your 
masters.” 

Commenting on the distributors’ margin of lOd. per gallon, 
he says : — 

“By comparison with distribution margins elsewhere it is 
no more than sufficient so long as distribution is conducted 
in the manner in which it is at the present time . .. If it is 
necessary that there should be a new orientation in the dairy 
farming industry I see no reason why there should not be one 
in the distributing trade also, and it would probably be for 
their good as well as ours.” 

There are some significant remarks on the subject of price 
determination. 

“ To my mind, the troubles of the dairy-farming industry 
in this country all spring from the fact that we are inclined 
to view it from the angle of our liquid milk market and thus 
become involved in the problems of the milk distributors. . . . 
At the moment, the whole industry is striving after an assumed 
liquid milk price and nobody knows who is to get it. . . . To 
build up a marketing organization upon an assumed liquid 
milk price which only represents a part of the total of the 
product concerned is like building a house on shifting sands. . . 
Every dairy farmer is striving after an artificial standard. 
The whole of the industries allied to milk production lie 
languishing and neglected. ... I venture the opinion that 
the only true perspective for the dairy-farming industry is to 
view milk from the angle of its manufacturing value and to 
move upwards from there by stages until you reach its true 
economic level, but never to go above it.” 

As to the necessity of organization of producers he is not in 
the slightest doubt : — 

" The troubles erf your Agency, if you will forgive me saying 
so, are not so much due to bad management as they are dtee 
to bad membership. If you are in earnest about the organiza- 
tion of yoxtr industry, then you must work for it, and, if neOd 
be, fight for it, for believe me you will be organized anyway. 
. . . Either you will organize yourselves or the dairymen will 
organize you in a manner wffich suits their own ends. best. 
. < . EHher you will be a free and ind6t>aadent oommimity 
of dmry farmers, working out a broad and (xmpmbotm^e 
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polioy for the bettenu«at of your home industry, or you will 
be ehoined to the chariot of the milk distributing trade.” 

Organized marketing, he concludes as a result of his surrey, 
is fundamentaHy right : — 

“ It -is right, because as individual producers and marketing 
entities you could accomplish nothing, but organized you 
could accomplish anything. Both history and industry teach 
us that much. Unquestionably organization is fundamentally 
right, but it must be your own organization and not the 
invertebrate servant of another.” 

BeiKirt on Fmit Marketing. — ^Number 24 of the Ministry’s 
Economic Series of Reports has now been published as a 
“ Report on the Preparation of Fruit for Market, Part II.”* 
Part I dealt with the preparation for market of apples, pears, 
plums and strawberries, and appeared, as Economic Series 
No. 21, in October, 1928. The present Report, which, like 
its predecessor, may be described as a “ Grower’s Guide to 
Standardization,” deals with the remainder of the fruits 
commonly grown for commercial purposes in this country, 
viz., gooseberries, currants, cherries, raspberries, loganberries, 
tomatoes, cucumbers and grapes. 

The first section of the Report discusses certain general 
questions common to the preparation for market of all the 
i^ts concerned. It covers such matters as (i) varietal 
characters in relation to market requirements, (n) picking, 
(Hi) the importance and methods of grading, (iv) packages, 
covers and labels, (v) cold-storage, (vi) the marketing of 
fruit for jam-making, canning and bottling, and {vii) the 
relation of growing areas to consuming markets. This section 
also describes the existing arrangements for the grading and 
marking, with the National Mark, of tomatoes, cucumbers and 
cherries, imder the Agricultural Produce (Grading and Marking) 
Act, 1928. 

The remainder of the Report consists of a more detailed 
treatmmit, for each fruit separately, of varietal characters, 
methods of picking, grading and packing. Grades are defined 
and packages are suggested for each of the fruits mentioned. 
The grades and methods of packing of tomatoes, cucumbers 
and ohertms are those prescribed for National Mark purposes. 

- , • Report on (h« Preparation of Fruit for Market (PaH IJ : Oooee- 
berriet, Ourrante, Cherries, Raspberries, Loganberries, Tomatoes, 
OuemOms and Qrapee). Boonomio ISeries No. 24, H.M. Stationery 
Offioe. Ptm 64. net. Post free 94. 
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The Report is thus primarily for groB^rs and padBers of 
fruit and, in these days, no grower or packer should be witbLOUt 
it. As the Report states, “the retailer’s trade is becoming 
specialized and he buys only those grades whidi his onstonmn 
require. If he cannot obtain adequate supplies of graded 
home-grown fruits, his only alternative is to buy graded Mid 
standardized imported produce. The home-grower must 
adapt his methods to these changing conditions trade.” 
The grades and packs suggested in the Report have been 
worked out as a result of a close study of the requirements of 
distributors on the big urban markets. For this reason, 
although the Report is primarily intended for the grower 
and packer, much of the information it contains will be of 
value to all sections of the distributive trade. 


FEBRUARY ON THE FARM 

WruJAM Lawson, M.B.E., N.D.A., N.D.D., 

Director of Agriculture for West Sussex. 

Arable Land. — ^Towards the end of this month, oppor- 
tunities may occur for sowing grain crops. All spring-sown 
cereals require a good tilth ; hard places and clods are not a 
suitable seed-bed for any cereal, but wheat with its deeper 
rooting system is less exacting than oats ; barley is a shallow- 
rooting plant and requires a really good tilth. The fertility 
of the soil may compensate to some extent for indifierent 
tilth and produce a satisfactory crop, but, even imder such 
conditions, the production of a good tilth is well worth while. 
The poorer soils must be worked to a good tilth and an ideal 
seed-bed secured in order to grow a full crop. The praotioal 
test is to drag the toe along the soil about three inches deep 
and if it meets with no obstruction then the tilth may be 
considered satisfactory. For barley, and especially where 
good grain of malting quality is required, the s^-bed should 
not only be fine but dry. Such a seed-bed stimulates the 
roots to seek for moisture and promotes a healthy appeamnoe 
of the plant. On land where roots have been carted oS, the 
tilth will be best obtained if the land has been pbughed fw 
some time and weathered. Where roots are being folded o&, 
this is not possible and a tilth has to be made. The depth 
at which land should be ploughed, after sheep have fdded 
off the root (Oop, will vary with the natund fertility of the 
sdl. Soils that are naturally poor should be pbughed oom- 
parativdy shidbw, about 4 or 6 inolms deep, so as to ke^ the 
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maauie well within rea^h of the grain crop ; hot on richer 
8oib the ploughing can be done to a depth of 6 or 7 inches. 
In both oases the ploughed soil should be tilled to distribute 
the manure and make a tilth. 

The spring-tmed harrow is a very good cultivator fmr 
securing a seed-bed and with the ordinary seed harrows will 
usually be sufficient. If weather permits, it is a good practice 
to give another harrowing just before the grain appears above 
ground. This breaks any crust that may have been formed, 
and stimulates the growth of the plant. Even if no crust 
should form, this late harrowing is an advantage, especially 
if grass or clover seeds are to be sown later. 

Fannyaxd Manure. — ^At this season of the year, when so 
many of the livestock are housed, farmyard manure is being 
accumulated. There have been times, and there ate still 
instances, where stock have been and are kept primarily to 
produce farmyard manure. 

Systems of farming based on com growing have depended 
largely on stock to tread straw into maniire and thus provide 
a means whereby fertility could be restored and added to the 
soil. Great care was taken of the manure to preserve its 
value and prepare it for application to the soil. Higher costs 
of labour and reduced values of grain, together with the 
knowledge that artificial manures and green crops ploughed 
into the soil can bring about much the same results, have 
rightly modified the practice of making manure for its own 
sake. Less careful attention to the manure is evident in 
many districts, and the modem tendency is to convey it to 
the land with as little labour as possible. Casting or turning 
the manure heap about a month before it is to be applied 
to the seal is much less frequently done now than formerly. 

On a costing bads, at preseiw values, farmyard maniue 
cannot give direct profit when applied to grain crops ; it 
can be mmo economically used for crops of higher value 
p&e acre, such as mangolds, potatoes, and market garden 
crops generally. Whatever its use, the labour costs involved 
in its application to the land are not lessened by allowing 
avmdabto wastage ; where such wastage occurs, the returns 
will moat orartainly be reduced. The best manure is made in 
boxes or coveted yards, where the manure can remain for a 
time and is trodden firm by the cattle. Such manure, if moved 
to a mix a few weeks brfore it is applied to the land, wiU 
retain ^e greatest amount of fertilizing material that is 

* 4«2 
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possible under practical conditions. Manure made in open 
yards is exposed to rainfall and a certain amount of wsuste 
occurs. 

Milk production methods are wasteful of farmyard manure. 
The manure must be removed daily and unless packed tightly 
in a heap and protected from heavy washing by rain, deteriora- 
tion is inevitable. liquid manure has to be conveyed away 
by drains, and if a tank is provided it frequently overflows 
and may pollute a stream or ditch ; in any case the overflow 
continues. Matters are further complicated by the necessity 
to wash down the floor of the cowstall, and unless a double 
set of drains is provided the liquid manure is so diluted that 
its value as a manure is very much reduced. 

Opinions vary as to the value of liquid manure. Some 
farmers make the fullest possible use of aU the liquid available ; 
others never touch it Wess compelled to do so to maintain 
the drainage system or to prevent it becoming a nuisance. 
Many expensive systems of distribution by pipes and con- 
duits have been installed from time to time, and whilst a 
few are kept in order and managed successfully a great many 
have been more or less abandoned. When the liquid- manure 
can be tamed into a stream of water that can be used for 
irrigation purposes considerable benefits may be obtained, 
but the natural conditions must be favourable, since heavy 
initial expenditure is not justified. When liquid manure has 
to be carted, it is important that the distance shall be small. 
Temporary grass land, particularly where Italian rye-grass 
is a component of the mixture, responds most freely to liquid 
manure treatment. 

The continued use of liquid manure develops coarseness in 
the grasses and this should be counteracted by the free use of 
phosphates and lime. 

Poultry. — ^In very many cases poultry keeping on the 
general farm has been revolutionized daring the last few 
years. The whole industry — ^inolading the specialist breeder, 
the large commercial poultry farmer and the general farmer — 
has made great progress since the War. Expansion is most 
noticeable on the general farm, where a few birds around the 
farm buildings, managed by some member oi the farmer's 
household, have given place to large units distributed over liie 
farm and managed by paid labour, and mainly devoted to e^ 
production. The extendon of grass land has made it posdbte 
to exten^the poultry stock ; on clean land the potdtry axe 
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healthy and the grass land benefits from the consequent 
scratching and manuring. 

In recent years there has been substantial progress on 
problmns oi breeding, feeding (uad prevention of disease. 
Breeders are trap-nesting their stock, and egg pedigrees are 
obtainable, in much the same way as milk yields are now part 
and parcel of the pedigree of dairy cattle. Feeding problems 
are cmstantly under investigation, and balanced rations 
suitable as to nutrients and bulk are in use. Some of the 
diseases afiecting poultry are better understood, and means 
of prevention by testing to eliminate carriers of disease and 
inoculation to prevent disease, as well as better hygienic 
conditions of housing, are all having their effect on the success 
of the industry. 

Hatching and rearing problems are not the least important. 
The specialist poultry farmer and the commercial poultry 
farmer usually make a feature of the day-old-chick trade as 
well as of eggs for hatching. The advent of battery brooding 
may modify the trade, and if intensive rearing for six weeks 
is proved successful, then a trade will develop for older birds 
fit to grow on without 6ui)ificial heat. In the meantime, the 
general farmer can choose several methods of replenishing 
his stock. He can mate his own birds and produce his own 
hatching eggs, or he can purchase hatching eg^ or day-old 
chicks or older pullets. In deciding to produce his own hatching 
eggs, he will have to consider the purchase of good strains of 
cockerels, selected not only for their individual merit but 
for their breeding for egg laying. The ideal mating would be 
trap-nested hens of good record and cockerels from proved 
layers. 

Most farmers have not yet undertaken the trap-nesting 
of their hens, and rely on good cockerels to maintain and 
improve the egg-producing capacity of their flock. For the 
heavy breeds, early hatching is recommended ; the pullets 
begin to lay earlier and produce a greater number of eggs 
at the time whmi prices are at their best. Egg-laying trials 
promoted by County Authorities and other bodies indicate 
the possibilities when the birds are of the right strain, hatched 
moderately early, and housed and fed under good conditions. 
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NOTES ON MANURES 

H. V. Gabkeb, M.A., B.So., 

SotJumsted Experimenidl 8Mwn. 

Mannns for Barl^. — ^Numerous exx>eriments have shown 
that the quality of barley is largely determined by soil and 
season, whereas the yield is considerably influenced by manures. 
Moreover, provided that fertilizers are not employed in such 
quantities that the crop is lodged, the larger crop thus grown 
will usually be of much the same quality as unmanuted barley 
grown alongside. Indeed, if a coixsiderable yield-increase is 
produced, the quality may be improved. The aim, therefore, is 
to manure for as large a crop as is likely to stand up at harvest 
under local conditions. Of the factors which make for yield, a 
supply of available nitrogen is one of the most important, 
and some of the results of experiments on the nitrogenous 
manuring of barley are collected in Table 1 below. The first 
series was that arranged under the auspices of the Institute of 
Brewing, and carried out from Bothamsted at a number of 
farms in different parts of the country over the period 1922-26. 
As a rule, single plots were employed, but these were large and 
the number of results brought together gives authority to the 
figures. In general, phosphate and potash were applied, so 
that the figures may also regarded as the result of omitting 
nitrogen from the complete manure. In 1926, the effect of 
using nitrogen alone was also ascertained. 

Tabus I 

YBABI.Y AVEBAOES. YIEU>8 BUS. FBB AOBZS 



Number of 

YiM without 

Increase for 

1 cwt. sulphate 

Year 

centrea 

nitrogen 

ofarnmonia 

1922 

10 

41-6 

2*0 

1023 

14 

33-7 

8*6 

1924 

12 

36*4 

4*3 

1925 

8 

32*7 

71 

1926 

13 

35*8 

1*0 



— 

— 

Total .. 

57 

Mean 36*0 

Mean 4*6 


It Moll be seen that, over the series, the use of nitrc^mr has 
resulted in a gain (ff about 4| bushels. The least satisfactory 
result was obtained in 1926 when, with a very small yield- 
iztorease, the quality of the barleys was depreciated by the 
nitrogenous manuring. In other years, this did not happen. 

The question whether the presmice of phocphate and potadi 
is necessary to exploit the action of nitrogen to the full cannot 
be wxBwered in a general way. In 1926, however, there was 
M»ae evidence that, on well-farmed land, where abundant 
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mmeral maaurmg is given at other parts of the rotation, 
nitrogen exerts almost its full effect when used alone. The 
figures are given in Table U. 

Tabxx II 

Mbak of 10 Centres. 1925 
Qa/m due to 1 owt, sulphate of ammonia 
Used alone . . . . . . . . 6*9 bus. 

Used with phosphate and potash 7*4 „ 

The withholding of minerals, however, caimot be relied 
upon as a permanent policy, as the results (Table III) from the 
Hoosfield permanent barley plots show. 

Table III 

76 Years’ Avebaoe. Bus. per Acre 

No minerals With minerals 
No manure . . . . 13*4 19*0 

Sulphate of ammonia, 2 owt. 23*7 39*3 

Nitrate of soda, 2^ owt. . . 24*3 37*7 

Here the nitrogenous effect is approximately doubled by the 
addition of phosphates and potash. 

On the individual farms of the series examined, cases have 
also occurred in which phosphate has been necessary to bring 
out the full effect of nitrogen. At Wellingore in Lines, where 
experiments on the above lines are still in progress, this is the 
case. A recent set of results are given in Table IV. 

Table IV 

WXLLINQOBE, 1929. YlELUS BuS. FEB AORE 

WUhoui phosphate With phosphate 
and potash and potash 
No manure . . • . 18*8 17*0 

Sulphate of ammonia •, 19*5 24*1 

The need, or otherwise, of phosphate and potash is, therefore, 
a local problem to be viewed in relation to previous manuring 
and the store of available minerals in the soil. 

At Bothamsted, replicated experiments have been conducted 
on the nitrogen responses of barley over a period of years. In 
general, a basal dressing of phosphate has been supplied and 
this has frequently been justified. The yield**increaseB have been 
quite as satisfactory as in the series at outside centres quoted 
above. Confining attention to cases in which sulphate of 
ammonia, or its equivalent, has not been used in excess of 
1 J owt. per acre, the increase following the addition of nitrogen, 
calculate where necessary to the 1 cwt. basis, is given in 
Table V. 

Ocmcerning the type of nitrogenous manure many data 
have been collected comparing urea and ammonium chloride 
with sulphate of ammonia. The results are chiefly of interest 
in respect of synthetic fertiliser developments which are taking 
place on the Continent and elsewhere. Both these substances ate 
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Tabui V 

Inoreatefor 1 cwt.av^hate of 
Yidd wUhoul nitrogen ammonia 


Year 

Grain in bus. 

Straw in 

Grain in bust 

Straw in ewt. 

1916 . . 

33-8 

20*7 

7*9 

6*8 

1920 . . 

36-7 

22*4 

3*6 

3*1 

1921 . . 

261 

17*6 

6*6 

3*9 

1922 . . 

26-2 

16*7 

5*7 

4*2 

1923 . . 

21*1 

14*8 

3*2 

2*1 

1924 . . 

23*8 

14*1 

9*7 

6*6 

1926 . . 

38*6 

19*1 

9*6 

3*8 

1927 . . 

23*6 

16*4 

11*2 

4^9 

1928 . . 

28*6 

24*4 

6*0 

6*4 

Mean . . 

28*6 

18*4 

6*9 

4*4 


very similar in their action to sulphate of ammonia, when used 
in equivalent amounts. Ammonium chloride, as a rule, gives 
somewhat higher quality, as measured by the nitrogen 
content, than does the more usual ammonium salt. In recent 
years the trials have included nitrate of soda and calcium 
cyanamide, and are therefore of more direct practical interest. 

Table VI 

Rothamstbd, 1928-29 


Single doee (23 N) 

DoubUdosemib, N) 


Grain 

Straw 

Grain 

Straw 


in bus. 

in cwt. 

in bite. 

in cwte 

1928 No nitrogen 

23*6 

16*4 


— 

Sulphate of ammonia 

34*0 

20*4 

37*8 

22*2 

Cyanannde 

36*0 

20*8 

36*8 

20*7 

1929 No nitrogen 

40-2 

20*3 

— 

— 

Sulphate of ammonia 

46*2 

23*9 

60*4 

24*9 

Nitrate of soda . . 

51*2 

26*7 

55*6 

27*4 

Cyanamide 

47*2 

23*6 

52*6 

25*6 


In these years, cyanamide and sulphate of ammonia have 
behaved very similarly, whereas, in the dry season of 1929, 
the nitrates gave definitely better results. ^ most cases, the 
double dose produced a small further increase in crop ; but, 
on account of the demger of lodging and also of depreciating 
the quality of the grain, applications of this size will be 
unusual in practice. 

In manuring barley which is to be undersown, attention 
Should be paid to the effect of the fertilizers on the young 
seeds. Several observations have been made on this question. 
Phosphate and potash usually aid in the establishmeidi of the 
clover constituents of the mixture, the former more par- 
tioulmrly on heavy soils, the latter on light soil \ on the clay 
loam at .Bothamsted, potash has also notably helped the growth 
of young cbver leys when applied to the nurse crop. On t}^ 
other hand, the growth of seeds in wet seasons may be so stxong 
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that the clover gives trouble in the sheaves at harvest time. 
Nitxogeoous mani}ring tends to reduce the growth of clover, and 
this is most noticeable where the application has been heavy 
enough to grow much straw or lod^e the crop. In ordinary 
amounts, the effect is probably not serious. 

Ifitragon on Gzan Land. — ^The intensive management of 
grass land by the rotational grazinig of small enclosures, 
successively treated with quick-acting nitrogenous fer- 
tilizers, has received much attention in recent years. Not on 
all farms can such a system be adopted in its complete form, 
but there is no reason why certain valuable features, which have 
been observed where such a system has been carried into 
practice, should not be taken advantage of more generally, 
particularly since no special outlay or disturbance of the 
ordinary farm routine need be involved. 

Hastening the growth of grass in spring is a case in point. 
Where nitre^enous fertilizers have been applied to grass land 
early in spring, vegetation begins distinctly earlier and proceeds 
more vigorously than on untreated land alongside. Valuable 
keep can frequently be obtained in this way ten days or a 
fortnight before the grass under ordinary treatment is fit for 
stocking, with no more outlay than is necessary to provide and 
apply the manure. One must not, of course, expect to get 
grass when the weather is totally uixsuited to growth, but, as 
socm as more genial conditions set in, the treated land has 
everything in its favour and makes a rapid response. 

About 1 cwt. of sulphate of ammonia is the usual applica- 
tion, and about the end of February would be a suitable time 
to give the dressing. Where it is convenient to give the manure 
■till earlier in the spring, calcium cyanamide might be tried. 
If» <m tile other hand, the dressing is delayed, nitro-chalk 
would be in place. 

In the full intensive system, an autumn dressing of phosphate 
and potash and, in some oases, of lime is recommended. Grass 
land in ordinary management will usually have been treated 
with mineral fertilizers in previous years, and, once in a way, 
a spring application of nitrogen may well be made without 
any special autumn preparations. If spring top-dresangs are 
habitually given to the same field, this is a reason for generous 
treatinent with minerals every three or four years. 
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PRICES OF ARTIFICIAL MANURES 


Deacription 

Ave 

rageprio 

en( 

08 per tog 
led Janu 

n during 
ary 14 

week 

Bristol 

Hull 

L^pool 

London 

Cost per 
unit at 
London 



£ 

8. 

£ 

8. 

£ 

8. 

£ 

8. 

8. 

d. 

Hitfftto of soda (N. 16i%) . . 


9 

18<f 

9 

18d 

9 

18d 

9 

18d 

12 

9 

Nitro-ohalk(K. 18i%) 


9 

Id 

9 

Id 

9 

Id 

9 

Id 

12 

1 

Sulphate of ammonia : — 

1* •• 











Neutral (N. 20*6%) 


9 

Sd 

9 

Sd 

0 

Sd 

0 

Sd 

9 

2 

Calcium cyanamide (N. 20*6%) 


8 

14e 

8 

14e 

8 

14e 

8 

14e 

8 

5. 

Kainit (Pot. 14%) . . \ 


3 

8 

2 

10 

2 

19 

3 

5 

4 

8 

Potadi aalts (Pot. 30%) . . ' 


6 

6 

4 

8 

5 

0 

4 

19 

3 

4 

(Pot. 20%) 


3 

17 

3 

0 

3 

8 

3 

12 

3 

7’ 

Muriate of potash (Pot. 60%) 


9 

17 

9 

0 

9 

1 

9 

7 

3 

9 

Sulphate,, „ (Pot. 48%) 


11 

19 

11 

2 

11 

2 

11 

7 

4 

9 

Basic Slag (P.A. 16f%)|| . . 


2 

13c 

2 

3c 

. 

, 

2 

9c 

3 

1 

„ (P.A. 14%)|| 


2 

7c 

1 

16c 

1 

16c 

2 

3c 

2 

2 

(P.A. n%)ii .. 



, 

1 

9c 

1 

9e 





Ground rock phosphate (P.A. 












2e-27i%)ll 


2 

10a 


, 

2 

9a 

2 

7a 

. 1 

9 

Superphosphate (S.P.A.16%) 

1 

3 

11 



3 

9 

3 

6 

4 

2 

„ (S.P.A.13J%) 


3 

5 

2 

18 

3 

3 

3 

0 

4 

4 

Bone meal (K.3|%, P.A.20|%) 


8 

15 

8 

10 

8 

2 

6 

12 



Steamed bone flour (N. {%, 












P.A. 27J-29l%) . . 


5 

196 

6 16/ 

6 

15 

4 

7 



Burnt Lump Lime 


1 

61 

1 

2m 

1 

9 

1 

17h 



Ground Lime . . 


1 

121 

1 

8m 


• 

1 

12h 



M Limestone 


1 

3/ 

1 


1* 

Ski 





„ Chalk 



, , 

1 

6fiF 



l‘ 

llh 



Slal^ Lime 

y 



► • 

• 


2 

9 

2 

nh 




Abbfovfotloos : If. «» Nitrogen ; P.A.»^of|bM^Aoid ; B.P.A.-«Solabie Piioepliodc Add ; 


* Pilees we lor not leae than 0-ton loti, for delivenr during the month, at purehtaer^a 
naaaart railway atatlon, nnleaa otherwlae stated. Unit Tainea are calculated on eacriage 

|NIUu pCi0ft« 

I Prioea are for not iesa than 2-ton lota» net oaab for prompt delivery f.o.r. In town 
aaiBeA unleaB otherwise stated. Unit values are calculated on l.o.r. price. 

II nneneaa 85%, through standard sieve, 
a jMees fbr 4-ton lots f.o.r. 

4 p^ve^ (ydthin a limited area) at pmobaser’s nearest railway atation. 
a Prioes for 0-ton lots ; at Bristol, f.o.r. Bridgwater ; at Hull and 14veri^, f.ox nslgh- 
boui^ works, and at London f4i.r. depots la London distriet. 

4 For lots of 4 tons and under 0 tons the price Is Is. per ton extra and for lots of 2 tons 
and under 4 terns 6s. nor ton extra, 
s Mveied In 4-ton lots at punhaaer's nearest railway station. 

/ Beveled York^bre stathms. 

{ F.o.r« Snotthigiey. ^ Oronad Umestoae 100% through standard sieve. 

Osxitege pild^ton lots London, bags lauded. 
f Xn bw, f.o.r. Uver^l Fineness 46% through standard sieve. 

I Oanisgs paid 04onl^ Bristol. 

•• Oarriage paid 04on 1^ Knottlngley. 
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NOTES ON FEEDING STUFFS 

H. G. Sakobbs, M.A., Ph.D., 

Sdtod of AgriaUture, Cambridge. 

Unerali. — ^Numerous investigations are being made nowa- 
days (Kmoeming the mineral content of rations. No useful 
purpose would be served by attempting here a survey of the 
whole field, for this is ever-widening and our present knowledge 
is very imperfect. The subject, however, is of some interest to 
farmers, and a few general considerations should constantly be 
borne in mind. Minerals resemble proteins to a certain extent, 
in being necessary for the maintenance of the animal body, in 
addition to being included in anythingthatthebody makes, such 
as milk or new tissue. Hence the body must have a certain 
minimum if it is to achieve its greatest possible production, or 
even to keep in good health. Again, many minerals are included 
in the body, and the parts they play are not interchangeable 
BO that excess of one cannot make up for the deficiency of 
another. The reverse is true, in fact, for it has been found 
that if large quantities of one mineral are consumed this may 
have the effect of leaching others from the body, and cause 
the appearance of conditions associated with deficiency where 
these would not otherwise appear. It follows that minerals 
resemble proteins in having a “ biological value,” which means 
that the value of any mineral added to the ration entirely 
depends on what the mineral balance of the ration was before. 
Here, however, the analogy with proteins stops short, for 
minerals are incapable of supplying any energy to the body, as 
can an excess of protein digestion products, and minerals can 
be stored up in the animal body to an appreciable extent, so 
that temporary deficiencies can be safely tided over, whereas 
the storage of proteins is extremely limited. 

Minerals are distributed in small amounts all over the 
body, but the chief storage takes place in bone, into the 
composition of which they enter very largely. Bone 
contains much lime and phosphorus, so that the young 
animal, partioularly a quick grower like the pig, needs 
fairly considerable quantities of these substances. This 
need is met by milk, the mineral content of which varies 
from species to species in accordance with the rate of growth, 
as illuBtrated by the table overleaf (taken from ap article by 
Godden in AjgrieuUwrod Progreaa, 1928), 

The •twilk of a quick-growing spemes like the pig contains 
much |notoin (flesh'ft^Qun^) and much apd, of the latter. 
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No of dayt tn 

which the wfft, of Milk in epeoiee eontain»(p»r eent.) Ath per 



new-born animal 
ia doubled 

Protein 

Lime 

[CaO) 

Phoaph. 

(PA) 

Tota 1,000 eob. 
(tframmee) 

Hmnan 

180 

16 

0*049 

0*066 

0*25 

3*7 

Cow 

47 

3‘5 

0*161 

0189 

0*72 

10*5 

Pig . 

14 

6-7 

0*395 

0*367 

1*03 

10*9 


the larger proportion consists of lime and phosphorus (bone- 
forming, since bone consists chiefly of calcium phosphate). As 
early maturity (i.e., quick growth) is one of the chief points for 
which stockbreeders are striving, it follows that mineral 
deficiencies are more liable to arise as Uvestock are improved. 
Thus the science of mineral nutrition is new, because it has only 
been seriously studied in recent years as the need for it became 
apparent. Its value lies more in the future, and it may be 
doubted whether we have yet reached the point at which it 
plays any considerable part in general husbandry. 

Since milk contains the relatively high proportion of minerals 
shown above it is clear that the lactating animal should have 
a good supply, for if this is not provided in the ration it will be 
obtained by depleting the stores in the body — ^a process which 
cannot go on indefinitely. Pregnant ammals, also, are using 
appreciable quantities of minerals in building up the bodies 
of their young, and this may have a serious effect on their own 
supplies, as is believed to happen quite commonly in hiunsns. 

In addition to these demands that the body may have to 
meet in different phases of its life, a certain minimum is 
necessary for its proper functioning. This is especially true of 
digestion, which can be absolutely stopped in a short time by 
complete absence of minerals. At this stage arises the com- 
forting reflection that in practice minerals are never completely 
absent from the ration ; in fact, it is probable that the vast 
majority of the animals of this country receive a sufficienoy of 
them. 

That, in particular districts, certain diseased conditions are 
occasioned by lack of minerals cannot be denied (Lamziekte, 
for instance, is prevalent in some parte of South Africa throuj^ 
shortage of phosphorus), but these are special cases of little or 
no importance to farmers in this cormtry. From this point 
of view the subject of minerals belcmgs more to the veterinary 
profession, which must be in a porition to diagnose these 
conditions correctly and to prescribe for them. Of greatmr 
interest to the farmer is the questicm whether reduced efficioaoy 
or lowered resistance to disease is commonly due to imperfect 
content, or balance, of minerals in the rarim, and on this point 
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it is perhaps premattire to dogmatize : maay striking results 
have been obtained experimentally, but there is much con- 
tradiction in the literature. To be scientific, one must know 
the exact demands of the animal body for the different 
minerals under various conditions, as well as the actual contmit 
of the common feeding stuffs, so that foods can be combined 
to give the correct mineral mixture in the right amount. 
When it is realized that the mineral content of plants can vary 
widely according to the soils on which they are grown it can 
be seen how difficult a matter such mixing will be. Nor is 
that the whole story, for there is evidence that the amount of 
minerals absorbed by the animal from the food it eats does not 
depend entirely on the amount contained in the food, but is 
affected by the type of food — succulents are believed to contain 
a vitamin-like substance which raises the assimilation of lime, 
and sunlight also is thought to aid in a similar way. 

At present farmers can do very little to feed their stock 
correctly as regards minerals, but they should keep in mind the 
possibility of lack of minerals being a cause of unthriftiness, or 
even sterility. If mineral deficiency or want of balance is 
suspected, it will usually be necessary to obtain expert advice, 
but a preliminary attempt to rectify matters might be made, 
in an experimental spirit, by changing the foods. 

Milk has been described as a “ protective ” food, by which is 
meant that it contains all that is needful to the animal as 
regards protein (that is, the correct balance of amino- 
acids) and minerals ; nevertheless, it is said to be lacking in 
iron in some districts. Linseed also has a good mineral content, 
but this food is not generally used in large quantities, being kept 
rather for special occasions, as in weaning, &c. ; linseed cake is 
rich in phosphorus, but only fairly so in lime, and so is not by 
itself very well balanced, since these two should be present 
in approximately equal quantities. Bran (especially) and 
middlings are also quite rich in phosphorus, but they are poor in 
lime, as is true of oats and cottonseed meal. The foods most 
useful to balance up these (that is, those rich in lime and 
comparatively poor in phosphorus) are leguminous ones, 
especially lucerne and clover. A number of feeding stuffs 
contain very little in the way of minerals, and among these 
must be included mangolds, swedes, barley, maize, brewers' 
grains, and sugar-beet pulp; hay and grass are unknown 
quantities, sinoe their composition is quite closely a reflection 
of :the mhimral content of the soil in which they are grown. 

It will readily be realized that no attempt has been made here 
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to give a complete aoooiuxt of otir knowledge of mineral nutri- 
tion. Nevertheless, it is hoped that with these considerations 
before him a farmer will conclude that it is unwise to add 
mineral mixtures indiscriminately to a ration. What is one 
man’s meat is another man’s poison, and what may be needed 
to supplement the mineral composition of one ration may only 
succeed in unbalancing another. 


Fann Values. — ^The prices in respect of the feeding stnffii 
used as bases of comparison for the purposes of this month’s 


calculations are as follow : — 

Starch 
equivalent 
Per cent. 

Protein 
equivalent 
Per cent. 

Per 
ton 
£ a. 

Barley (imported) 

71 

6*2 

4 8 

Maize 

81 

6*8 

4 14 

Deoortioated ground nut oake . . 

73 

41*0 

a 0 

„ cotton oake 

71 

340 

7 0 


(Add lOs. per ton, in anoh ease, for oarriage.) 

The cost per unit starch equivalent works out at 1’15 
shillings, and per unit protein equivalent, 2*05 shillings. An 
explanation of the method of calculation employed is given 
in the Beport of the Departmental Committee on Rationing 
of Dairy Cows.* 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “ food values ” which it is recommended should 
be applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1930, issue of the Ministiy’s 
JOTONAL.) 

Fabh Valttbs 


Crops 

Starch 

equivalent 

Protein 

equivalent 


I>er ton, on 
farm 


Per cent. 

Per cent. 

£ s. 

Wheat 

72 

9*6 

5 2 

Oats 

60 

7*6 

4 5 

Barley 

71 

6*2 

4 14 

Potatoes , . 

18 

0*6 

1 2 

Swedes . . 

7 

0*7 

0 9 

Mangolds 

7 

0*4 

0 9 

Beans 

66 

20*0 

6 17 

Gk>od meadow hay 

87 

4*6 

2 12 

Good oat straw 

20 

0*9 

1 6 

Good clover hay 

88 

7*0 

2 18 

Vetch and oat silage . . 

13 

1*6 

0 18 

Barley straw 

28 

0*7 

1 8 

Wheat straw 

IS 

0*1 

0 16 

Bean straw 

28 

1-7 

1 10 


* ObtainaUe from H.M. Stationwy Office, Adastral Honw, Kingswar, 
W.C.2. Price 6d. net. 









1931.] 


NoviB'Oh FnDiKO Snnm. 


1156 



Wheat. Britlah 
Barley. Britlah feeding 
.. Bannbian 
„ Paniaa 
.. Rimian 
Oata, Bnfdiah. white . . 

„ black and grey 

H Canadian mlied feed 

Armtine 

.. dttlian tawny 

.. Oennan 

Rneeian 

Make. Argentine 
.. South African . . 

Beane. BngHeh Winter 
Peas. Sngludi Blue 

.. Indian ' 

.. Japanese 

Dari 

Milling offals— j 

Bran. British 

„ broad 

Middlings, fine, imported . . 

coarse. British . 
PollaidB. imported . . 

Meal, barley 

.. maiae 

.. .. Sooth African . . 

,. germ . . 

M locust bean 

»» bean 

.. firii • « . • « . 

Make, cooked flaked .. 

.. glut en feed 
Linwedcake. English, 12% oil 

M »f f» 9 % „ 

»» »» tf 8 ^ „ 

Soya bean cake. oU . . 
Cottonseed cake— 

,. ,. Englkh, 4}% oil 

„ ., Egyptian, 4^ % „ 

Decorticated cottonseed meal, 
7% oU 

Ground-nut cake. 0*7% oil .. 
Decorticated grovmd-nut cake, 
fl.7%oil 

Palm kemsl meal, 1-2% „ 

Feeding trsaide 
Breweis* grains, dried ale 

Dried sugar beH pulp (a) .. 




0*85 9-6 

0*80 6*2 

0*62 6*2 

0*68 6-2 

0*62 6-2 

0*98 7-6 

0*89 7-6 

0*62 7*6 

0*71 7*6 

1 6 0*76 7*6 

2 3 1*20 7-6 

1 7 0*86 7*6 

0*49 6-8 

0*62 6*8 

0*71 20 

0*98 18 

1*26 18 
2*28 18 
1 11 I 1*03 


1*16 10 
1*47 10 

0*80 12 
0*89 11 

0*67 11 

0*80 6*2 
0*76 6-8 

0*71 6*8 

0*62 10 
080 3*6 

1*26 20 
3*17 48 

0*80 8*6 
0*76 19 

1*20 25 
1.12 25 
1*07 26 

0*94 36 

0*86 17 

0*71 17 

1*07 36 

0.86 27 


0*89 41 
0*62 I 17 
1*12 

0*76 13 

0*67 13 

094 16 

3 I 0*67 
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MISCELLANEOUS NOTES 
Dtteing the coming season, the Ministry will continue 
to test potatoes and potato seedlings, as hitherto, in regard 
to their immunity from or susceptibility 
Wart Disease to wart disease. The tests will be carried 
Immunity TrialSt out at the Potato Testing Station of the 
1981 National Institute of Agricultural Botany 

at Ormskirkon the conditions stated below. 
The entry form (No. 345 H.D.), obtainable from the 
Ministry, should be filled up and returned to the Potato 
Testing Station, Ormskirk, Lancs., with the requisite fees. 
Samples must be sent to that Station as early as possible^ 
but in any case not later than March 1 . 

Potatoes are accepted from English, Scottish and Irish 
growers for trial under the following conditions : — 

(a) Quantity of each stock of Potato to be sent for the first time 
— 50 seed size tubers. 

Quantity of each stock of Potato to be sent for the second and 
for subsequent years — 35 seed size tubers. 

(h) Fees on the following scale are payable in respect of each 
stock of Potato when first entered for immunity trials : — 

Less than 5 samples from one grower 10^. per sample. 

5 samples or more from one grower 8s. per sample up to 

20, and 6s. for each 
sample in excess of 
20. 

These fees are not returnable under any circumstanced , 

(c) The Ministry, while taking reasonable precautions to secure 
satisfactory growth, can accept no responsibility for the failure of 
any variety. 

(d) The Ministry will take all reasonable precautions to secure 
that all the produce of the trial plots is fed to stock after being 
thoroughly mixed together, except such portions as may be needed 
for exhibition or scientific purposes authorized by the Ministry. 
The Ministry, however, reserves the right to send tubers from the 
produce grown at Ormskirk for testing at the official stations of 
the Department of Agriculture for Scotland and the Ministry 
of Agriculture for Northern Ireland. 

(e) All stocks entered for the trials will be tested both in the 
laboratory and in the field. When the Ministry is satisfied as a 
result of the trials that a variety is immune from Wart Disease, it 
will formally “ approve ” the variety and will issue an official cer- 
tificate of immimity. Such certificates will not be issued until the 
variety has been named and imtil an assurance has been received 
from the sender that it hcks been, or is about to be, introduced into 
commerce. When a variety tested under a number or letter has been 
subsequently named and approved,^' a sample of 100 tubers of the 
variety as named must be sent to Ormskirk for comparison with the 
tested stock. No certificate will be issued for ahy new variety until 
it has passed at least two consecutive yeais* tests without con- 
tracting the disease, and has been declared by the Synonym 
Committee of the National Institute of Agricultural Botany to be 
distinct from existing varieties. 
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Potatoes are accepted frmn foreign growers on the conditions 
(a) to (d) set out above, but no foreign variety will be formally 
approved and no certificate will be issued until the variety 
is definitely introduced into commerce in Great Britain, 

Trials of Seedlings , — The Ministry desires to encourage the 
breeding of new varieties of potatoes, and in order to provide 
information for breeders of seedlings it is prepared to accept not 
fewer than two tubers, and not more than ten tubers, of any 
seedlings for testing in the laboratory and growing for one 
season on the trial plots, and to furnish a report on the results 
obtained, without payment of a fee. These tests, however, will 
not be considered as forming part of the Immunity Trials 
proper and will not be reckoned in the minimum period of two 
years referred to under (e). The results of these tests will not be 
included in any report issued by the Ministry. 

General Instructions : Carriage , — Small consignments 
should be sent by passenger train, carriage paid, or by parcel post ; 
larger consignments should be forwarded by goods train, carriage 
paid. 

LabeU , — All consignments should be distinctly labelled. A 
label bearing the name and address of the sender and name of 
variety or seedling niunber should be firmly tied to the bag ; in 
addition a similar label should be placed inside the bag. 

Address , — All consignments should be addressed to : — 

The Superintendent, 

Potato Testing Station, 

National Institute of Agricultural Botany, 

Ormseire, Lancs. 

Station : Ormskirk, L.M. & S. Railway. 

Date of Forwarding . — Consignments should be sent so as to reach 
the Testing Station as early as possible and in any case not latei' 
than March 1 . 


The index number of the prices of agricultural produce 
during December was 26 per cent, above the level of the base 
years, 1911-13, as compared with 29 per 
The Agricultural cent, and 43 per cent, a month and a 
luda Number year earlier, respectively. While the index 
numbers of nearly all descriptions of pro- 
duce showed a fall, the main factors in the drop of three points 
in the general figure were the lower indices recorded for grain, 
fat cattle and fat sheep, although these reductions were partially 
offset by an increase in the index for milk. 

In the following table are shown the percentage increases as 
compared with pre-war prices each month since January, 
1926 
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Percentage increase compared with the 
average ^ the corresponding month in 
Month 191Md. 




1925 

1926 

1927 

1928 

1929 

1930 

January 


71 

58 

49 

45 

45 

48 

February 


69 

53 

45 

43 

44 

44 

March 


66 

49 

43 

45 

43 

89 

April . . 


59 

52 

43 

51 

46 

87 

May . . 


57 

50 

42 

54 

44 

34 

June . . 


53 

48 

41 

53 

40 

31 

July . . 


49 

48 

42 

45 

41 

34 

August 


54 

49 

42 

44 

52 

* 36 

September 


55 

55 

43 

44 

52 

42 

October 


58 

48 

40 

39 

42 

29 

November , . 


54 

48 

37 

41 

44 

29 

December 

. . 

54 

46 

38 

40 

43 

26 


Orain . — ^Values lor grain receded further, the averages for 
w’^heat, barley and oats falling by Td., Is. 2d. and 3d. respectively 
per cwt. The index figures for wheat and oats were six and three 
points lower on the month at 17 per cent, and 20 per cent, 
below 1911-13, while in the case of oats a reduction of 1 1 points 
was recorded, and this fall brought oats to precisely the pre- 
war level. As compared with the corresponding period a year 
ago wheat was cheaper on average by 3s. 4d. per cwt., barley 
by 7d. and oats by Is, Id. 

Live Stock , — Prices of fat cattle were a trifle higher in Decem- 
ber than in the preceding month, but as the rise was propor- 
tionately much smaller than in the base years, the index 
number fell by eight points to 20 per cent, above 1911-13. 
Similarly, although quotations for fat sheep were practically 
unchanged, the index figure was nine points lower at 44 per 
cent, in excess of the base level. In December, 1929, fat cattle 
averaged 30 per cent, and fat sheep 53 per cent, above 1911-13. 
Bacon pigs failed to maintain the slight rise in price recorded 
during November, and the index figure declined by three points 
to 26 per cent, above 1911-13. On the other hand, porkers 
were three points higher at 53 per cent, over pre-war. Dairy 
cows and store cattle showed little change either in price or 
index number. Values for store sheep were a little higher, but 
the index number was six points lower at 50 per cent, in excess 
of the base years. Quotations for store pigs receded somewhat, 
and the index figure declined by seven points to 104 per cent, 
above pre-war. 

Dairy arid Povltry Produce , — ^During the month under review, 
the contract price of milk in most districts was father higher 
than in November, \rith the result that the average rose by 
about |d. per gallon, and the index number by eight points to 
66 per cent, over 191 1-13. Butter prices showed a little recovery 
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from the recent low levels, and the index advanced by two 
points to 12 per cent, above pre-war, while cheese was prac- 
tically unaltered, the index remaining at 16 per cent, in excess 
of 1911-13. Eggs were 5Jd. per dozen cheaper, and the index 
number fell by 19 points to 14 per cent, in excess of the base 
level. A year ago eggs were 47 per cent, dearer than pre-war. 
Quotations for poultry were rather higher, on account of the 
seasonal demand, but the increase in price was much less 
pronounced than in the base years, and the index figure was 
five points lower on the month. 

Other Commodities , — ^Potato prices continued to advance 
during December, and the index number rose by three points to 
49 per cent, over pre-war, which compares with only 10 per 
cent, at the corresponding period a year earlier. Hay showed 
no change either in price or index number. Apples were dearer 
than in November at 44 per cent, over 1911-13, but vegetables 
were cheaper as a rule at an average of 27 per cent, over pre- 
war. Values for wool were again slightly lower at 19 per cent, 
less than in pre-war years. 

Index numbers of different commodities during recent months 
and in December, 1928 and 1929, are shown below ; — 


Porcontage increase as compared with the average 
prices ruling in the corresponding months of 
191M3. 


Commodity 

1928 

1920 

U 



Deo. 

Dec. 

Sept. 

Oct, 

Nov. 

Dec. 

Wheat 

31 

28 

—3* 

—7* 

—11* 

—17* 

Barley 

24 

7 

3 

13 

11 

Nil 

Oats 

29 

2 

—12* 

—12* 

-17* 

—20* 

Fat cattle 

27 

30 

35 

31 

28 

20 

„ sheep . . 

50 

53 

62 

62 

53 

44 

Bacon pigs 

26 

64 

33 

25 

29 

26 

Pork 

36 

77 

44 

45 

60 

53 

Dairy cows 

34 

31 

31 

30 

31 

30 

Store cattle. . 

21 

17 

27 

27 

23 

22 

Store sheep 

49 

48 

69 

62 

56 

60 

Store pigs . . 

30 

108 

107 

107 

111 

104 

Eggs 

37 

47 

36 


33 

14 

Poultry 

45 

34 

40 

39 

36 

31 

Milk 

71 

67 

100 

47 

67 

65 

Butter 

60 

45 

24 

14 

10 

12 

Cheese 

I 79 

32 

22 

17 

16 

16 

Potatoes 

45 

10 

51 


46 

49 

Hay 

8 

41 

11 


-7* 

—7* 

Wool 

66 

39 

—8* 

—12* 

—17* 

—19* 


♦ Decrease. 


4 F 2 
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Enforeement^of Minimum Rates of Wag6$«—Diiring the month ending 
January 14, legal proceedings were instituted against four employers for 
failure to pay the minimum rates of wages fixed by the Orders of the 
Agricultural Wages Board. Particulars of the cases are as follows : — 

Arrears No. of 

Fines Costs 


County 


Lancaster . 
Yorks E.R. . 

„ W.R.. 

Glamorgan . 


Court 


Warrington 

Hull 

Rotherham 

Pontardawo 


s. d. 
0 0 
2 0 
ft 0 
0 0 


£ 

0 

1 

o 


d. 

0 

0 

0 


of 
wages 
£ s. 
10 
4 
11 
4 


6 

15 

17 

8 


d. 

0 

7 

8 
4 


workers 

involved 

1 
o 


£4 10 0 £3 8 0 £47 10 7 


APPOINTMENTS 

COUNTY AGRICULTURAL EDUCATION STAFFS : 

ENGLAND 

Lincolnshire (Holland) ; Mr. F. W. Handley, B.Sc., Ph.D., Assistant 
Agricultural Chemist, has been promoted Agricultural Hiemisf, 
vice Mr. M. N. Nicholson, B.Sc., A.l.C. 

Mr. R. R. Wallace, B.A., has been appointed Agricultural 
Mycologist, vice Mr. W. F. Cheal, D.I.C., N.D.A. 

Nottinghamshire : Mr. K. D. R. Davis, M.A., has been ^)])oiuted 
Assistant Agricultural Organizer, wee Mr. A. Voysey, B.Sc. 
Somersetshire : Miss M. L. Mann, N.D.P., has been appointed Assistant 
Instructress in Poultry-keeping, vice Miss N. Collier, N.D.P. 
Sussex (West) : Miss E. G. Steward, N.D.P. , has been appointed 
Instructress in Poultry Husbandry, vice Mr. F. A. Kent, N.D.P. 
Warwickshire : Mr. P. Cragg* has been appointed Assistant In- 
structor in Horticulture, vice Mr. C. R. S. Gregory, N.D.H. 
Yorkshire (Agricultural Department, University of Leeds) : Mr. 
D. Witney, B.Com., has been appointed Assistant Lecturer in 
Agricultured Economics, vice Mr. V. Liversage, B.Sc., N.D.A. 

* Wholly employed by the County Council, but only partially on 
agriciiltural education work. 

WALES 

The announcement, in the January, 1931, issue, of the appointment 
of of&oers in the County of Glamorgan is amended to read as follows : — 
Glamorganshire: Mr. Frederick Blakemore, M.R.C.V.S., Instructor 
in Veterinary Science. 

Mr. E. LI. Harry, B.Sc. (Agrio.), Instructor in Agricultural 
Economics. 

Mb’. William Williams, M.Sc. (Agrio.), Instructor in Agriculture. 

Mr. H. R, Jenkins, N.D.P., Instructor in Small Live Stock. 

Mr. William Evans, N.D.P., Instructor in Poultry Husbandry. 

The following further appointments are notified ; — 

Denbighshire : Mr. Emiys Davies, B.Sc. (Wales), has been appointed 
as Assistant Organizer and Lecturer in Agricultural Science, vice 
Mr. J. S. Roberts, temporarily acting in tl^ capacity. 
Monmouthshire : Mr. C. H. Kmg has been appointed Assistant Potiltzy 
Instructor, vice Mr. F. R. Wallbutton who resigned to take up an 
appointment in Somersetshire. 


198L] 


Notions of Books. 


1161 


NOTICES OF BOOKS 

History of tho British Friesian Cattle. Pp. 552. (London ; British 
Friesian Cattle Society, 11 Southampton Bow, W.C. 1. Lewes ; 
W. E. Baxter, Ltd. Price 7s. 6d.) 

From time to time, notably during the seventeenth and eighteenth 
centuries, native British breeds of cattle have been considerably 
modified by imported Duteh stock. In addition, large numbers of 
cows were brought over from Holland during the “ seventies ** and 
“ eighties ** of last century. Further importations have taken place 
in recent years, with results which are visible in the British Friesian 
cattle of to-day. All that is known concerning the history of the breed 
is here given, together with information concerning pedigrees and 
performances, and a history of the British Friesian Cattle Society 
from its foundation, in 1909, down to the present date. The book 
should be of service to cattle breeders and milk producers, ets well 
as to students of agricultural history. 

Vocational Education in Agriculture. International Labour Office 
Studies and Reports : Series K (Agricffiture), No. 9. Pp. vii -f 
244. (London ; P. S. King & Son, Ltd. Price 5s.) 

With the object of obtaining information likely to prove useful to 
authorities interested in the vocational education of rural populations, 
the International Labour Office some six years ago addressed a 
questionnaire to all States Members of the International Labour 
Organization. The report is based on replies received from 32 countries, 
in most cases accompanied by reports of agricultural and educational 
departments, texts of laws, periodicals, pamphlets and other annexes. 
Part I defines and classifies various systems of vocational agricultural 
training. In the rest of the book is given detailed information regarding 
the f€kcilities for agricultural education existing in the countries which 
have supplied data. 

The Agricultural Extension System of the United" States. By C. B. 
Smith, M.S., D.Sc., and M. C. Wilson, B.S. Pp. x + 402. (New 
York : J. Wiley & Sons, Inc. London ; Chapman & Hall, Ltd. 
Price 17s. 6d. net.) 

The agiicultural extension system of the United States entails an 
annual expenditure of some $23,000,000, and employs nearly 6,000 
federal, state and ooimty officials, co-operating with approximately 
250,000 volimteer workers and a million and a-half “ farm and home ” 
demonstrators. The work upon which they are engaged, some of the 
results which have been achieved, and the programme for the future 
are described in this volume with the aid of numerous figures and 
graphs. 

ThejAgricultural Note-Book. By P. McConnell, B.Sc. 11th edition. 
Pp. xi+540. (London : Crosby, Lockwood and Son, 1930. Price 
15s. net.) 

The first edition of this well-known work of reference was published 
in 1883 emd the tenth in 1922. Developments in agricultural science 
and practice during the past eight years have necessitated adjustment 
and additions on some 250 pages of the present edition. The most 
important alterations will be found in the sections deali^ with sugar 
be^, soils and manures, plant diseases, dairy rations, milk standees, 
livestock points, livestock diseases, poultry breeding, livestock and 
fruit pests. Everybody concerned in agriculture should find the book 
of service. 
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Index to the Literature of Food Investigation. Vol. 11, Nos. 1 and 2. 
(London : His Majesty’s Stationery Office. 1980. Price 2s. net 
each.) 

Three years ago, the Imperial Research Conference recommended 
that research institutes throughout the Empire should forward their 
publications on the preservation and transport of food to the Low 
Temperature Research Station at Cambridge, which in its turn should 
issue to such research institutes periodical bibliographies of the subject. 
So far, four indexes have been issued, eckch containing a list of published 
papers arranged imder subject headings. The preface to the present 
volume details the more noteworthy developments which occurred 
during the year 1928-1929. , 

East Yorkshire : A Study in Agricultural Geography. By S. E. J. Best, 
B.Sc., Ph.D., F.R.G.S, Foreword by G. B. Fawcett, D.So. Pp. 
XV +189. (London : Longmans, Green and Co. .Price 16s. net.) 

A regional survey of a rural area. Following a preliminary discussion 
of the physical features and geological formation of the area, the 
author delimits 13 soil regions, which are correlated with the distri- 
bution of crops and population. Fluctuations in population are illus- 
trated by a series of graphs, crop distribution by tables, diagrams and 
maps. An interesting chapter is devoted to the agricultural history 
of the district, and the survey concludes with a picture of the East 
Riding of to-day. 

Crop Production and Hanagement. By J. F. Cox. 2nd ed. Illustrated. 
Pp. xii+469. (New York: J. Wiley & Sons, Inc. London : Chap- 
man & Hall, Ltd. Price 13s. 6d.) 

Since its first publication, in 1924, this book has been used extensively 
by agricultural institutes and experimental stations in the United 
States of America. The original title included a reference to Soil 
Management,” a subject concerning which so much has been written 
during the past six years that detailed discussion was deemed un- 
necessary in the present revision. Special emphasis is laid on the methods 
employed by successful farmers in the northern and corn-belt States. 
Throughout the book, American practice is implied, and for this reason 
its appeal to the British agriculturist must be largely academic. 

Agricultural Co-operation in England : A Survey by ttie Horace 
Plunkett Foundation. Pp. viii+272. (London: George Routledge 
Sc Sons, Ltd. Price 76. 6d. net.) 

Sir Horace Plunkett’s achievements in regard to agricultural co- 
operation form a classic chapter in the economic history of the Britii^ 
Isles. The Foundation which bears his name aims at supplying to the 
interested public all avculable information on the subject by means of 
a Year Book, supplemented by occasional volumes deahng with the 
development of co-operative practice throughout the world. The 
present survey appears at an opportune moment, when an Agricultural 
Marketing Bill is being discussed in Parlkunent and National 
Mark Schemes are encouraging oo-werative effort in various brandbies 
of the industzy. In a foreword, Sir Horace describes the survey as an 
€U$oount of a very substantial achievement, a complete muswisat to the 
common cry that farmers cannot or will not organise.” The 
gives evidence, which few may have suspected, of real^Mtality In liie 
farming community.” We are told that time are in Englad^ alone 
280 societies, comprising 67,626 members, with 97^467 customers, a 
share capital of £1,117,727, and a total turnover in 1929 of £9,999,^. 
Of every 100 Ezuglish fanners 19 are members of an agricultural eo^ 
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operative aooiety^ while 28 do at least part of their biismess with a 
Hooiety. 

Brief chapters on the histoiy of the movement and on the structure 
of existing societies are f oDowed by a survey of £dl England by counties; 
each section contains detailed information concerning all known 
agricultural co-operative organizations in a particular county, their 
special purpose, membership and financial results. Most progress 
appears to have been made in the purchase of requiiements such as 
manures, seeds fmd feeding stuffs, l^ereas the turnover from the sale 
of f€urm produce of various kinds in the year 1929 was £2,910,484, the 
corresponding figure for agricultural requirements cunounted to 
£6,889,746. Consumers’ societies would seem to be typical of the 
movement in England, as are creameries in Ireland and credit societies 
in central Europe. 

Of more recent and sporadic growth are marketing societies. Milk was 
one of the first commodities to engage attention. Less progress has 
been made with livestock, meat, fruit and wool. Egg marketing has 
received a strong stimulus from the introduction of the National Mark. 

The survey concludes that prospects are by no means discouraging. 
While still insufficiently consolidated, the movement has passed through 
a series of crises including the post-war boom years, the ensuing slump, 
the failure of the Agricultural Wholesale Society, the cessation of the 
Agricultural Organization Society, and, more recently, the steep 
decline in prices. A system whidi can survive in such circumstances 
certainly gives evidence of vitality. 

This is no mere ** work of reference,” but an up-to-date manual on 
co-operation. 

Judging Poultry for Production, By J. E. Rice, G, O. Hall and 
D. R, Marble. Pp. xii 4 - 426. Illustrated. (New York : John 
Wiley Sc Sons, Inc. London ; Chapman & Hall, Ltd. Price 18s. 6d. 
net. 

Poultry judging may be said to have begun with poultry keeping. 
At first, selection was based mainly on the fighting qualities of the 
cocks, but the sense of beauty early expressed itself in a desire to 
breed birds of gay plumage and striking type. In the nature of things, 
just when and how food values became the dominant objectives 
in the choice of birds must remain an insoluble mystery, but it 
is significant that Columella and Stephanus, who wrote, respectively, 
in the first and sixth centuries a.d., both attached importance to physical 
characters indicative of egg and fiesh production. The invention of 
the trapnest ushered in an entirely new epoch in the poffitry industry, 
and with it an entirely new science and art of judging in which physical 
examination has taken a place as an essential part of the proc^ure. 

The present volume assembles and classifies the most recent data 
regardix^ judging for vitality and production, as well as the relation 
of these to ths selection of fancy birds. There are chapters on tlie 
infiiuence of heredity and environment, on constitutional vigoui*, 
physiology, pigmentation, moulting, the head, body-tyj^ and internal 
anatomy, all considered in relation to productivity, while the practice 
of culling and selection receives extensive treatment. There are numerous 
illustrations and tables, a bibliography which is probably exhaustive 
so far as America is concerned, and a good glossary. As might be 
expected in an American publication, Part III concerning educational 
^KoUtleB in poffitry judging refers exclusively to transatlantic insti- 
tutions and method. Other sections would require some €ulaptation 
in the of conditions on this side. This apart, the book contains 
a, large amount of Information that should prove iiseful to the British 
ppultry4oBeper and ju(%e. 
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Slxe and Form in Pla^. By F. O. Bower, Sc.D., LL.D., F.E.6. 

Pp. xiv -f 232. lAustral^. (London : Macmillan & Co., Ltd. 

Price 12s. 6d. net.) 

Why has a given plant certain dimensions ; why cemnot it appear 
as a magnified or r^noed image, say, ten times or one-tenth of its 
normal size ? Sachs in his essay on size-relation, published in 1893, 
pointed out that a correlation existed between dimension and organ- 
ization which rendered this mechanically and physically impossible, 
and he proceeded to iUustrate this position by reference to cellular 
construction. The present discussion of the subject is based rather on 
the morphology of tissue-masses. Professor Bower draws upon his 
comprehensive knowledge of the Vascular Crjptogams in some of 
which morphoplastio problems cem be studied without the oomplicaliion 
of secondary growth, and with the aid of singularly clear figures and 
tables he demonstrates the intimate association of increasing complexity 
and increasing size. Physiologist cmd morphologist alike should find 
this study stimulating and provocative. 

Progress In English Farming Systems. IV . — Another Departure in 

Plough Farrmng, By C. S. Orwin. Pp. 16. (London : Humphrey 

Milford, Oxford University Press. 1930. Price Is. net.) 

This study describes the agricultural experience of Mr. F. P. 
Chamberlain, who entered upon the tenancy of Crowmarsh Battle 
Farm in Oxfordshire in 1894, in which year the average price of wheat 
fell to the lowest point of the century. The holding is 660 acres in 
extent, arable with the exception of 10 acres occupied by buildings 
and roads, 40 acres of pasture axid 66 acres planted in recent years 
with fruit. The previous occupier had farmed on the local system 
of corn and stock — ^bullock feeding and hurdle sheep — ^but Mr. 
Chamberlain introduced a milking herd of between 60 and 60 non- 
pedigree Shorthorns and dispensed with the sheep. Some 21 years 
^o, however, in the light of experience gained on the farms, he 
d^ided to concentrate entirely on the production of arable crops, 
the only live stock he retain^ on the farm being 10 horses. No 
rotation is observed, cropping being determined solely by the nature 
of the soil and the cleanliness of the Icmd. All crops are sold off the 
farm. To maintain fertility and humus, reliance is placed on artificial 
manures and the turning in of second-growth clover : cleanliness of 
the land is maintained by a fallow. The regular labour fox^e is 
stabilized at 11 men. Until the end of 1926, Mr. Chamberlain depended 
upon the hire of steam tackle for ploughing and cultivation, but during 
the past three years tractors and tractor implements have been acquired 
for all tillage purposes ; two horses have been sold and the cable 
ploughs dispensed with. Although the area under cultivation is 
insufficient to keep two tractors in constant employment, Mr. Chamber- 
lain estimates that the introduction of tractors has reduced his 
mechanical cultivation costs by some £60 per annum. It is said to 
be largely due to this mechanization that a return on capital has 
been znade during the period 1923/4-1928/9. 

#««««« 
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NOTES FOR THE MONTH 

A Conference on The Making of New Grass Land 
was held at the Bothamsted Eicperimental Station on 
February 11. There was a large gathering 
Lasdns Down of farmers and agricultural officers from 
Iiand to Grass many parts of the country, and Sir 
Daniel Hall took the Chair. All con- 
nected with farming are aware of the large amount of useful 
knowledge that is stored in the minds of thoughtful and 
observant farmers. Much of it would be quite unavailable 
were it not for meetings such as that under notice. Seven 
of the nine papers read had been prepared by farmers who had 
put down considerable areas of land to grass in their respective 
districts with marked success. As the localities dealt with 
ranged from wet districts in the North of Scotland to the 
drier parts of the Eastern counties, it was not surprising that 
very sharp differences of opinion existed in regard to the 
mo^ suitable varieties of grasses and clovers, and the correct 
lines of management in the critical early years of the pasture. 
There were, however, different views on matters of cleanliness 
of seed bed and surface cultivation which were not so easily 
explained by local conditions, and the many points of this 
kind that were raised at the Conference might well be critically 
examined by experimenters. 

The papers formed a very valuable record of experience 
and they will be published in due course.* 

Mr. James Cruickshank (Aberdeen) described the system 
whereby he had transformed a poor clay arable farm into 
excellent temporary and permanent grass. Simple mixtures 
were sown under a light crop of barley and generously treated 
with slag or rock phosphate. For the first two years early 
hay crops were taken to prevent poaching this heavy soil in 
wet weather. 

*Ro1hamsted Conferences, No, 11, Ernest Benn, London, 1931. 
(Jn pr^fxwwtion J 

iQ 
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Mr. Findlay (North of Scotland Coll^ of Agriculture) 
gave an interesting account of his work on rallies and 
strains of grasses and clovers. It was clear from other papers 
that this work had greatly influenced local farming. 

Major James Keith (Aberdeen) spoke of the striking 
improvement in his temporary leys that had followed the 
introduction of wild white clover. He described his efforts to 
utilize the fertility put into the land when these leys were 
broken up, and found it best to take two root crops on such 
land before coming into cereals. 

Captain A. R. McDougal (Berwickshire) set out the methods 
whereby he had improved a large area of worthless grass, 
much of it at high altitudes. Manuring had been useless, and 
ploughing out and re-seeding was his solution. Capt. McDougai 
has employed observation plots of grasses and clovers on his 
uplands for many years and based his mixtures on the results. 

Coming now to the Eastern Counties, Mr. W. S. Mansfield 
(Cambridge University Farm) dealt with the question of 
laying heavy soils to grass under light rainfall. The intro- 
duction of wild white clovers had greatly assisted what we« 
formerly a difficult task. The strain and quality of the wild 
white clover seed must, however, be of the best. Close, even 
grazing in the first year with mixed stock or with sheep was 
the most rapid method of establishing a sole in a new pasture. 
The common practice of haying in the first year postponed 
the formation of a close bottom. 

Mr. J. Alston (Norwich) always aimed at sowing on clean 
land in good heart ; like the previous speaker he used simple 
mixtures with a good seeding of wild wMte clover and grazed 
in the first year. Cocksfoot was an essential q>ecie8 for early 
keep on light land. 

Several novel practices that had worked well on his land 
were mentioned by Mr. C. H. Gardner (Bedfordshire). The 
new pastures were not fenced off from the old, and were 
mamned and reseeded (through the cattle) from the rich old 
pastures. light seedii^s were used in the first instance. 
Ehurrowing was unnecessary as his fields were always adequately 
stocked and trodden: furthermore, harrowing tended to 
destroy seedlings in the manure. 

[Mr. OaHner farms near tie chaU: and, in aueh cirmnetames, 
^ grase aod is genera% free from “ WMrf.”] 

Mr. A. McArthur (Hertfordshire) deeoribed *how he had 
established 20 acres of excellent grass. His main were 

wild white clovear and perennial ry^jrass. Ooi^cBibot, so weU 
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spoken ol by others, he did not use because it was distasteful 
to stock. 

Mr. Martin Jones (Imperial Chemical Industries) dealt with 
the question of strains of pastine plants in relation to their 
leafiness and persistence, and showed how it was possible, by 
suitable grazing and manuring, to utilize the quick-growing 
rarieties in the early years without repressing the perennial 
species that were to form the basis of the permanent pasture. 

Several points stood out on reviewing the papers and 
subsequent discussion ; in particular the leading places of 
wild white clover and phosphatic manuring in grassland 
farming ; the value of indigenous strains of grass and clovers ; 
and the importance of good after-management. 


The following statement was made by the Prime Minister in 
the House of Commons on February 12: — “ The Government 
have given careful consideration to the 
Sugar-Beet position of the sugar-beet industry. In 
Growing in 1931 view of the general industrial situation, 
the Government have, naturally, been 
most reluctant to consider the grant of additional aid to 
an industry which is already subsidized. But the position 
which has resulted from the unprecedented fall in sugar 
values, to a figure far below pre-war values, in a year 
when the statutory rate of subsidy will be halved, is so 
exceptional that they have decided, subject to the approval 
of Parliament, to offer a special advance to the industry for 
one year only, the advance to be deducted, in the event of 
sugar prices rising substantially, from the normal subsidy 
which will be due in the last two years of the subsidy period. 
The amount of the special advance is to be limited to Is. 3d. 
per cwt. of sugar, payable on 300,000 cwt. of sugar (ex 98°) 
mwiufactured per factory in the 1931-32 campaign, and is to 
be payable on the following conditions : — 

“ (i) A firm price to be offered by factories to farmers which 
shall give them the full equivalent of the special advance 
and, generally speaking, shall require from factories in 
1931-32 a maximum sacrifice of provision for depre- 
ciation and other capital charges, profit and additions 
to reserves. 

" (ii) All beet ocmtracts offered by farmers to be accepted by 
fMtories up to their throughput capacity as defined by 
the Minis ter of Agriculture and Fisheries, and the whole 

4o2 
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of the contracts of each factory to be cm the same 
terms as to price. 

“ (iii) The special advance to be contingent upon the price of 
sugar during the 1931-32 manufacturing campaign, that 
is to say, if the price of raw sugar (96®) rises above 
6s. 6d. per cwt. o.i.f. United Kingdom, the «anount of 
special advance promised shall be abated by the amount 
of the rise in sugar prices. 

“ About two-thirds of the factories have already accepted 
the Government’s proposal and have decided, in couseqtlence, 
to offer farmers a price of 43s. per ton for beet of 17J per cent, 
sugar content. At the moment I am unable to give the House 
any further information as to the results.” 

Smut diseases are responsible for very considerable loss of 
cereal grain in this country every year, bunt of wheat in 
particular being the cause of loss of many 
Coeal thousands of bushels annually. The 
Smuts damage done is to be measured, not only 
by the amount of grain actually destroyed, 
which is often very large, but also by the diminished value of 
the healthy grain, which becomes blackened and contaminated 
by the spores that adhere to its surface. 

Since it is possible, by fairly simple methods and at very 
moderate cost, either to avoid all loss caused by a given smut 
disease or to reduce the loss to a minimum, the Ministry has 
prepared a Bulletin* to guide farmers as to the means that are 
at their disposal to combat these troublesome diseases. Mention 
is made of the use of dry copper carbonate for the treatment 
of wheat against bimt, and it is suggested that this com- 
paratively new method is worthy of extended trial. The 
diseases dealt with are bunt of wheat, loose smut of wheat, 
covered smut of barley, loose smut of barley, and covered and 
loose smuts of oats. The book is printed in clear type on good 
paper, and is well illustrated. 

m * * lit m 

Thb Ministry wishes to notify poultry farmers that it is 
now issuing a vaccine for Fowl Pox (avian diphtheria ; diphther- 
itic roup ; canker) at a charge of Id. (one 
Fowl Poz penny) per dose, to cover the cost of 

Vacdne producticm. There will be a minimum 

charge of 2b. 6d. (two MiUlings and 
sixpence), this sum covering the supply of 80 doses of the 

No. 24, Oaretd JSmuU and Their OorUnl, piioe 6d., 
post free from the Ministry. 
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vacoine and an instrument and brush for its application. 

The vaccine has been extensively tested in the field during 
the past 15 months ; during that period, some hundreds of 
thousands of fowls have been inoculated, with very satisfactory 
results. The vaccine confers a solid immunity of at least 
four months’ duration ; it is free from danger ; it causes no 
constitutional disturbance ; and it does not interfere with 
egg production. 

In order to keep down the cost of production and avoid 
unnecessary clerical work, cash must be enclosed voith each order. 
Orders should be addressed to The Director, Ministry of 
Agriculture and Fisheries, Veterinary Laboratory, New Haw, 
Weybridge, Surrey. Cheques, money orders and postal orders 
should be made payable to “ The IVUnistry of Agriculture and 
Fisheries ” and crossed “ Bank of England.” 

* * * 41 * * 

The following note has been communicated by the National 
Institute of Agricultural Botany, Cambridge. Among potatoes, 
more than in the case of any other farm 
Varieties of crop, the difficulty of making definite 
Potatoes recommendations of varieties is very great. 

This arises mainly from the confusion in 
naming which has existed until recent times. It would be 
quite impossible for any organization to test on a field scale 
all the so-called varieties which have been offered to the public. 
The Potato Synonym Committee of the National Institute of 
Agricultural Botany has, however, proved in the past few 
years that the number of genuine varieties — ^re-named again 
and again — ^is comparatively limited. Most of the bona fide 
potato varieties of commercial importance have been submitted 
to very accurate cropping tests by the Institute at its Potato 
Testing Station at Ormskirk, or, in co-operation, by the 
Agricultural Institute and Experimental Station at Kirton, 
near Boston, or by the Cornish County Council at Truro. 

Potato growers should realize that whatever varieties they 
grow and however skilfully they may grow them, their efforts 
may be brought to naught by the use of uiffiealthy “ seed.” 
The best variety, if badly uffected with virus diseases such 
as Leaf-roll or Mosaic, may give a poorer return than that 
obtuned from healthy “ s^ ” of an inferior variety. The 
best guarantee of health is to purchase only from firms of 
established reputation, and to r^aJn from planting ” seed ” 
grown in the south for more than two years. 

IhlormatiQn ocmoeming sprouting, manuring, spraying and 
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other cultural points is readily available to grow^. It u, 
however, worthy of mention that the cutting of “ seed,” if care- 
fully carried out, is an economy which has no dekterions 
effect on the crop ; that 1| oz. to 2 oz. “ seed,” whether out 
or uncut, is the ; that the bigger the “ seed ” planted, 
the smaller the size of wa>re potatoes in the resultant crop. 

To deal with individual classes of potato ; — 

Earlies . — ^The respective merits of the older varieties are 
well known and need no description ; those to be recommended 
can be classified for time of maturity and order of 3 deld *86 
follows : — 

EcofUeH Heavier cropper 

Epicure Epicure 

Duke of York /Duke of York 

May Queen j Eclipse 

Sharpe’s Express (Shad’s Express 

Eclipse May Queoi 

These varieties deservedly retain their popularity with the 
public. In 1928, however, Arran Crest showed itself a serious 
competitor to Epicure ; it proved to be seven days earlier, 
a somewhat heavier yielder, and as good or better as an early 
bulker. It is much the same shape as Epicure, but unlike 
the latter its skin never becomes tinted on exposure. These 
qualities, combined with the fact that it is immune ‘from 
Wart Disease, make it well worth a trial where Epicure has 
hitherto been grown. 

Another comparatively recent variety is Di-Vemon, a very 
distinctive purple mottled kidney t 3 /x>e of about the same 
maturity as Epicure. It is immune from Wart Disease and is 
very early. Stocks of this variety are often severely affects 
with Mosaic disease, and it is not recommended tmless healthy 
stocks can be guaranteed, and then for garden rather than 
for field cropping. 

Second Earlies . — ^Many early maincrop varieties, such as 
Great Soot, Majestic, and Arran Banner {see below), can be 
grown as second earlies ; the only true second early that the 
Institute’s experience allows it to recommend is the old 
susceptible variety, British Queen. 

Early Maiimops . — ^The more commendable varieties in this 
group can be dassified as follows : — 

Earnest Heaviest oropper 

Gkeat Soot* > King Edward 

King Edward tMajeetkt* 

Majeatio* Oieat Soot* » 

As a new inlxoduotion, Arran Banner* is worthy «f con- 
* Inununa from Wart Diaeaaa. 
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sideration as a substitute for Great Soot, though normally 
slightly latMT in matiirity. The. tubers are white, round, with 
m^um eyes. It is a large cropper and heavy ware producer, 
and bulks sufficiently early to be grown as a second early. 
Owing to the large size of the tubers produced, the setts 
^ould not be planted more than 14 in. to 16 in. apart. The 
cooking quality is very fair and improves on keeping. 

Xoie Maincropa . — '1316 following are the best varieties in 

this group . SarUeat Heooieat cropper 

Qolden Wonder* Kerr’s Pink* 

Arran Chief Arran Chief 

Kerr’s Fink* Golden Wonder* 

Kerr’s Pink is the heaviest cropper so far tested, though 
only fair in quality. Golden Wonder is an excellent cooking 
variety, but in general a poor yielder, largely owing to the 
fact that, until recently, all available stocks were severely 

infected with virus disease. 

****** 

The National Institute of Agricultural Botany has made an 
examination of the potato sections of a representative selection 
of the seedsmen’s catalogues and lists 
Potato for 1931. Stocks of potatoes under many 

Syxumyms of the names which appear in these 

publications have been grown by the 
National Institute of Agricultural Botany at the Potato 
Testing Station at Ormskirk in recent years, and have been 
adjudged by the Institute’s Synonym Committee to be 
“ synonymous ” with well-known established varieties. It is 
gratifying to find that whereas, in 1930, 45 suspected synonyms 
were represented in these catalogues, no more than 28 ^ve 
been found in the 1931 issues. It is too early to determine 
whether, in 1931, the varieties named below are again 
synonymous with the t 3 ^ veuieties set against them, or with 
some other established variety, or whether they are, in fact, 
distinct. Prospective purchasers are advised to satisfy them- 
selves by inquiry or guarantee that such varieties are distinct 
from, or are, indeed, of greater value than, their presumed 
types. Nor is a so-called “ selected ” or “ improved stock ” 
of an established variety, whether offered for sale under its 
oii^nal or under a new name, to be accepted as an improvemmxt 
without evidence of adequate trial or sufficient guarantee. 


Type variety Hoe had aatynonyme in recent ecOaloguee 

ABUNOANOa . . . . Renown. 

BiBROP Advanoer. 


Ba r iWH Qumffir. . . . English Beauty, Royalty. 

¥ ^^nmune from Wairt Disease, 
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Type vcariety 
Duke of Yobk. . 

(or Midlothian Early) 
Eclipse . . 

(or Sir John Llewel3m) 
Gbeat Soot 
Pbbsxdent 

Red Kma Edwabd . . 
Royal Kidney 
Shabfe's Eefbess 

Shakpe’s Victob 
Snowdbop 
The Towse 
Up-to-Date 


Has hculMsynmi^ in recent caicUo(fi^ 
Cherub^ Chester Early, Victoiy. 

Advanoer, Colonist. 

Dreckinon^t. 

Scottish Farmer. 

Cleadon Park, Mens Star. 

Guardian, Queen Mary. 

Earliest of All, Early Favourite, 
Express. 

First Crop. , 

Witch Hill Early. 

Mein’s Chieftain. 

Duchess of Cornwall, Factor, Long- 
keeper, Proi^erity, Scotti^ Tri- 
\imph, Sensation, 'il^mendous. 


♦ ♦ 


♦ He « i|t 


Rettons recently received from University departments of 
agriculture, agricultural colleges and county farm institutes in 
England and Wales show that, notwith- 
Agricnltoral standing the difficult times through which 
Students the farming industry is passing, the num- 
bers of students at these institutions are 
not only being maintained but in the majority of cases fire on 
the increase. The students at present number nearly 2,200, an 
increase of about 120 compared with last year and 260 compared 
with five years ago. This is an encouraging sign of the optimism 
felt in some quarters for the future of agriculture. 

It is true that the returns for one or two of the higher in- 
stitutions reveal a decline in numbers. The students who 
would normally have gone to these institutioi^s, however, have 
not been lost to the industry ; the Ministry has been informed 
that for financial reasons the students have entered less 
expensive colleges and the satisfactory returns for such colleges 
bear out this statement. The Faculty of Agriculture and 
Horticulture at Reading University leads the way with 248 
students, an increase of 35 on last year’s figure ; whilst the 
South-Eastern Agricultural College, Wyo, is continuing the 
success it has achieved in the past. The number of poultry 
students at the National Institute of Poultry Husbandry (at 
Harper Adams Agricultural College) is more than double the 
number fpr last year, and this is an indication of the growing 
importance of the poultry industry in the economic life of the 
nation, a lesson teamed at the World’s Poultry Coiflpress in 1930. 

In view of the increasing importance attaching to the part 
pla}red by women in a^culture, it may be mmtioned that the 
numbers of stud^te at tifrp wpmw’s colleges at Studley 
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(Warwickshire) uxl Swanley (Kent) are being well maintained. 
All told, tiiere are 638 women students at these and other 
agricultural institutions in England and Wales, an increase of 
66 compared with last year. 

Perhaps the most noteworthy featme of the present returns 
is the increase in the munber of students attracted to the 
veterinary profession ; this is especially interesting when 
regard is had to the vast national losses inflicted aimually by 
animal diseases, and to the prominence which has recently 
been given to the future of the Royal Veterinary College at 
Camden Town. It is noteworthy that this old-established 
institution is finding it difficult to cope with the number of 
students entering. The position with regard to the Veterinary 
Department of Liverpool University is also satisfactory. 

An analysis of the returns reveals that, of the 1,600 students 
attending the higher institutions, 889 are taking agricultural 
courses, 234 horticulture, 115 dairying, 75 poultry husbandry 
and 261 veterinary science. All these figures represent in- 
creases on those for last year. The duration of the courses taken 
by these students varies from one to four years. 

There are nearly 600 students in attendance at the various 
county farm institutes throughout the country, where the 
courses of instruction are shorter and range from a few weeks 
to a year. Here again there is an increase on the figures for the 
previous year. 

* <•> « <i> * <t> 

Thb cmnual conference of the National Association of Young 
Farmers’ Clubs took place at Montagu House on January 30, 
1931. A large attendance of representa- 

YoongFazmen’ tives of Young Farmers’ Clubs, Local 

Clnhs : Arnitml Agricultural Education Authorities and 
Conleranoe other bodies from all parts of the country 
met to consider the work of the Associa- 
tion in 1930 and to discuss the programme for 1931. 

Professor W. O. S. Adams presided, and at the afternoon 
session, in the absence, through illness, of Lord de la Warr, 
Chartes J. Howell Thomas, K.C.B., C.M.G., the Permanent 
Secretary of the Ministry, addressed the meeting. He referred 
to the part taken by the National Council of Social Service in 
accepting responsibility for the organisation and furtherance 
of the movement, and to the steady progress which had been 
during the past two years. There were now 108 clubs 
with a total membership of over 2,600 and the joiunal of the 
Association, TM Yomg Farmer, had advanced its cir- 
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dilation during the past 12 months by nearly 100 per cent., 
to 2,000 copies monthly. Sir Charles made particular reference 
to the valuable assistance given to the movement by Local 
Authorities for Agricultural Education and to the response to 
an appeal for the help cmd co-operation of their technical mid 
advisory services. The view of the Ministry was that the 
development of Young Farmers’ Clubs was an important 
feature of the pn^amme for rural agricultural education, and 
the Ministry would continue to assist and support the move- 
ment as far as lay in its power. The Government grants to the 
Association for the next three years were to be increased in 
order to give the organization every opportunity of becoming 
self-supporting, so far as State funds were concerned, by 1934. 
The grants proposed were as follows : — 

£ for £ grant in respect of fund* raised by 
Direct grant the Assodaiion from voluntary sources. 

£ £ 


1931 . . 

, , 

900 

1931 

700 

1932 . . 


600 

1932 

.. 800 

1933 . . 

« , 

300 

1933 

.. 900 


Subsequent discussions by the Conference related to The 
Toung Farmer, club progress and finance, and county co- 
operation between clubs. 

• ••••• 

Pboobbssivs growers of crops imder glass regard soil 
“ sterilization ” as a normal part of the year’s work ; they 
look on it as an insurance against loss 
Soil from pests, and as a definite means of 

Sterilisatimi increasing soil productivity. It is tme 
that at one time the process was thought 
an expensive luxury, but exjieriments made by Sir John 
Russell and his associates have clearly demonstrated its 
benefits. 

Whatever advantages “ sterilization ” may claim, there is 
one question that is of first importance : “ Does it pay in 
practice ? ” Proof that it does is givmi in a convincing mautiftr 
by the increasing number of growers who “ sterilize ” r^pilarly 
for this very reason. It must be emphasis^, however, that 
“ sterilization ” must be thorough ; half-hearted inefficient 
attempts will most likely waste money and give an entirely 
wrong i<ka of the possibilities of the process. 

As the subject is of great importance to the industry, the 
Ministry invited Dr, Bewley, of the Cheshunt Experinmtal 

*Balletiii No. 22, PracHeqi ^SteriUzcdien, prise le. Od., post 
frep fr^ Htustrjr^ 
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and Research Station, to prepare a Bulletin describing the 
different methods in use and to show their relative values. 
As a result a new Bulletin* has been issued, in which the 
author gives a full and clear account of his subject. He avoids 
highly technical and scientific descriptions, and numerous 
illustrations assist in explaining the different types of apparatus. 
Methods of “ sterilization ” dependent upon steaming, baking, 
and chemicals are all described and assessed, and useful data 
relating to costs obtained from practical growers give point 
to Dr. Bewley’s conclusions. The book itself is well produced 
in clear type on good paper and has an attractive wrapper. 

Aooobding to returns made to the Ministry by the beet- 
sugar factories operating in Great 
ProdactUHI (ff Britain, the total quantity of home- 
Home-grown grown beet sugar manufactured during 
Beet Sugar January, 1931, together with the quantity 
produced during the corresponding month 

in 1930, was ; — 

cwt. 

January, 1931 . . . . . • . . . . 1,380,916 

January, 1930 • • . * . . . . . . 467,760 

The total quantities of sugar produced during the two 
manufacturing campaigios to the end of January were : — 

cwt. 

1930-31 8,371,496 

1929-30 6,799,629 

m a a a a a 

The monthly notes on feedmg stuffs that have been a 
feature of this Journal for some years past have attracted 
wide attention, and the Ministry has been 
** Notes on indebted successively to the late Professor 
Feeding T. B. Wood, and to Mr. E. T. Hahxan, 

Siofb ” Dr. Woodman and (recently) Dr. Sanders 

for providing them. The time has now 
come when Dr. Sanders has expressed the wish to relinquish 
the preparation of these notes, and as his last article of the 
series appears in this issue (p. 1261) the Mhiistry desires to place 
on record its thanks to him for the care he has devoted to them. 
In response to an invitation from the Ministry, Mr. W. A. 
Stewart, M«A., B.Sc., Principal of the Northamptonshire Farm 
Institute and Director of the Moulton Experimental Farm, 
has undertaken to contribute the notes on feeding stuffs for 
the next twelve months. 
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THE BLIND LOUSE OF THE HONEY-BEE 

W. Hebbod-Hsmfsauj, F.E.S., 

Ministry of AgricuUure and Fisheries. 

The Blind Louse (Bravla coeca) is a tiny, reddish-brown 
creature, whose habitat is on the body of the honey-bee. It 
is very prevalent in Europe and South Africa. In this country 
it makes its appearance in bee colonies spasmodically, ».e., no 
sign of it may be seen for a number of years ; then, for several 
seasons in succession, it may be found infesting some colonies 
of bees in laige numbers, but only in specific districts, and even 
then it is not widespread. It would appear that its activities 
are confined to the southern and midland counties of England 
since the writer has never found a specimen north of Notting- 
hamshire. It is a creature which has intrigued bee-keepers and 
entomologists in many countries. It was first mentioned in 
bee literature in 1740, and named by Nitzsch in 1818. In the 
year 1021, S. H. Skaife* fathomed its life history to a certain 
degree in South Africa. Previous to his researches, various, 
and, as we now know, erroneous, statements had been made 
about its life history. 

The earlier theories advanced, apparently without the slight- 
est attempt at verification, appeared to be so obvioudy correct 
that they were not questioned, but were quoted by subsequent 
writers as fact, and, like old women’s tales, which lose 
nothing by repetition, the recorders frequently embellished the 
description with fantastic ideas of their own. 

Boise stated that it is pupiparous and that the pupa is 
deposited in a cell containing a very young bee larva, where 
it reaches maturity in about twenty-one days. Packard 
asserted that almost immediately after the larva hatches from 
the egg, it sheds its skin and turns to an oval puparium, dark 
brown in colour. Cowan told us that “ the eggs hatch inside the 
insect,- and the larvae are nourished by the secretion from a 
gland. The pupa is extruded on to the floor-board of the hive ; 
fourteen days later a perfect insect emerges. The young lice 
remain on the floor-board until they have the opportunity of 
climbing on to a passing bee.” 

Skaife, after describing the finding of tiny eggs (m the 
cappings covering brood of bees, which he suspected were 
laid by Bravla coeca, says : “ A number of tiie lice were caught 
and carefully dissected under a binocular dissecting micro- 
scope. In three or four of the females examined, a fully formed 

* TranaaetioM of Me Royal Society of South Africa, Vol. X, Part 1, 
1921. 
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egg was found in the ovarian duct, and these eggs were 
obviously identical with those found on the brood combs. 
The appearance, size, shape and markings were exactly 
identical, so that there could be no possible doubt as to their 
identity. Having thus established the fact that the bee louse 
is oviparous, and not pupiparous, as is so often stated, an 
endeavour was next made to trace out its life history.’’ 

He then describes how a queenless colony, having laying 
workers functioning, was discovered, the drones in which were 
badly infested with Bratda, and goes on to say ; A number 
of the drone larvae were removed from their cells and exam- 
ined under a lens. In several cases one, and in a 
few cases two, small dipterous larvae were found lying side 
by side with the bee larvae. The largest of these dipterous 
larvae measured 2 mm. in length. The buccopharyngeal 
armature, the tracheal system and all the sensory papillae of 
these larvae were exactly similar to those of the embryos 
found in the eggs of Braula coeca, hence there could be no 
doubt but that these were the larvae of the bee louse.” 

‘‘ Six puparia were brought to light after a prolonged search in 
the hive mentioned above, and all of these were found in sealed 
cells containing drone pupae. . . The adults had already emerged 
from four of the puparia when found, and these adults, pale 
yellowish white in colour, had made their way to the drone 
pupa inside the cells. The remaining two puparia were kept 
in order to watch the emergence of the adults, but unfortunately 
both died after their removal from the hive. The exit hole 
in the puparium consists of a rough tear and is apparently 
made by a ptilinum, for a well-marked ptilinal suture can be 
seen on the head of the adult.” 

Prof. A. G. BeUavsky, of Novotcherkassk, Russia,* describes 
the results of his study of Braula coem^ and also gives drawings, 
copied from Skaife, together with photographs of the incidents. 
He says : I found the eggs of Braula coeca exclusively on 
the wax sealings of honey, and only a small number of them 
in the wax dirt on the floor. The eggs were not distributed 
on the edges of the cell, but on the capping itself, and were 
stuck fairly firmly to the capping.” 

He also states that he found some live larvae of Braula coeca 
in tunnels under the capping, but did not discover anything 
further. 

In 1928, the writer received complaints of damage done to 
c omb honey in sections by some creature tunnelling in the 
"" * The Bee World, June, 1929 
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cappings. Investigation revealed similar conditions to those 
experienced in the apiary at Swanky Hortictdtural College, 
Kent, in 1899 ; indeed, the photographs in Fig. D were 
taken there in that year. 

The late F. W. L. Sladen, when residing at Dover, noticed 
tunnels in the cappings covering honey in sections. Being 
anxious to discover the creature responsible for the damage, 
he made appeals to bee-keepers having such sections to send 
him the cappings. These appeals appeared in the The BrUieh 
Bee Journal for August 28, 1902, May 21, 1903 (together with 
photographs of the tunnels), and June 20, 1912. In the last 
year he described it as “ The Comb Capping Maggot, ” 
because at that time he had found the maggot and stated as 
his opinion that it was “ a dipterous larva, possible of the genus 
Phora." His research did not lead to any discovery beyond 
the maggot. 

The writer therefore determined, if possible, to fathom 
the mystery, and after three years’ research has succeeded in 
so doing. As will be seen from the following particulars, the 
culprit is Braula coeca. 

Sladen’s statement that he believed it to be a dipterous 
larva delayed the ultimate result, because for a long time an 
attempt was made, without success, to find the parents of the 
larva in the form of a typical, winged fly. This failxire led to 
concentrating on attempts to breed out the larvae to the perfect 
insects. Methods too numerous to mention here were tried 
before success crowned the efforts in 1930, when they were 
bred out from portions of a comb, contained in petrie dishes, 
kept at hive temperature by .placing them over a strong 
colony of bees. It had been previously discovered that the 
larvae quickly perish when exposed to a temperature below 
98 deg. F. 

The first objective was to find out all about the larva and 
its ways. To this end, portions of capping were out from affected 
combs and placed on the alighting-board of a hive contauung 
a strong colony, the inmates of which removed the honey and 
rendered the capping free from all stickiness in about three 
minutes, thus exposing the tubes made by the burrowing 
larvae. The portions of capping were then placed under a 
dissecting microscope, upside down, and the tunnels opened 
up with a very fine needle, as seen in tine photo-micrograph 
Fig. A (No. 1). For some time only eggs were’ discovered, 
one of which may be seen in the same illustration indicated 
by an arrow ; but eventually aU the larval stages intervening 
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between the egg and the pupa were found as well as the 
puparium itself. 

The skin of the larva, no matter what its age, is very delicate 
and easily ruptured. Right from its birth to the time when it 
changes into the pupal stage, the grub is able to travel along 
its tunnel as rapidly as does the larva of the wax moth in 
its burrow. 

A typical piece of badly infested capping is presented in 
Kg. A (No. 2), showing, at 1, the egg ; at 2, a small larva just 
emerged from the egg ; at 3, a larva just before changing to 
a pupa ; at 4, a puparium immediately it was formed ; and at 6, 
a puparium on the verge of emerging. 

Note. — In this picture may be seen another incident, unknown until 
now, cmd although not connected with liraula, it is given as a 
matter of interest. It was, found that after the bees cletuaed the 
honey from the portions of infested capping as described, innumer- 
able wax scales were left in the shallow cell cavities remaining 
attached to the capping, thus showing that during the work of 
secreting wax and storing honey many wax scales fall and enter 
the cells being filled with honey, from which they are not 
retrieved. 

The egg is laid by the female Bravla on the inside edge of 
a cell filled with honey, and fastened by one end only, just 
previous to sealing over. It is bright white in colour, 0.76 mm. 
long and 0.45 mm. broad, and has a ragged fringed edge on 
either side. The photo-micrograph at Kg. B (No. 1) shows 
two eggs, the one on the right being a three-quarter view of 
a perfect specimen revealing the ragged fringed edge ; that 
on the left had the outermost cover tom from one side, the 
inner covering hiding a driod-up embryo. The picture at 
Kg. B (No. 2) is of the same pair of eggs, but in this case the 
inner covering was removed from that on the left, thus reveal- 
ing the dried-up embryo (dark mass). 

The photo-micrograph Fig. B (No. 3) is of an egg-shell on the 
right fastened to an egg on the left containing an embryo, in 
which the shape of the buccopharyngeal armature shows 
clearly. 

The larva emerges from the attached end of the egg, and 
evidently lives upon honey and pollen grains. As it progresses 
along the inner surface of the capping through the air-space 
which intarvenes between it and the honey, it makes a tube 
or tunnel by breaking the wax of the cell walls into small 
fragments with the hooks of the buccopharyngeal armature, 
ami converting the pieces thus severed into a mastic, which 
is impervious to honey, so that the interior of the tunnel re- 
mains quite dry. The «ad of the egg is secured to the wall of 
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the cell very firmly by a glutinous secretion ; therrfore, after 
the larva comes forth, the vacated shell remains so fixed and 
thus prevents the percolation of honey into the tunnel. 
Immediately it hatches the larva measures 0.88 mm. long and 
0.20 mm. broad ; the diameter of the tunnel is 0.30 mm. 
inside and 0.70 mm. outside, the wall being 0.2 mm. thick. 
When full grown, the larva measures 4.60 mm. long and 
1.30 mm. broad, while the diameter of the tunnel is 1.80 mm. 
inside, and 2.5 mm. outside, the wall being 0.35 mm. thick. 
The larva now ceases to perambulate and rests in a ad-de-sac 
of the tunnel, where it changes into a puparium measuring 
3.5 mm. long and 1.18 mm. broad. 

When examined superficially, the cappings of an infested 
comb have the appearance of being intersected with fine 
fractures, but when such a comb is viewed against a strong 
light the tunnels are broad and quite distinct, similar to the 
burrow of the leaf miner. 

During the early part of the work (i.e., when looking for 
a fly) it was puzzling to find occasionally on the face of the 
comb, and following the traverse of the tunnelling, a tiny 
ridge of granular wax, similar to the earth uplifted by a mole 
when burrowing, as seen in Fig. A (No. 3), and having an 
occasional hole as at Fig. A (No. 4). This was at first thought to 
be the opening through which the creature escaped ; later 
investigations showed that it is merely a means of getting rid 
of excess material. As a rule, the tube follows the walls of 
the cells, but, occasionally, tunnels of different sizes may be 
found in a mass and intersecting each other, as at Fig A (No. 6). 
In such cases, as seen in the picture, the portion of the cell 
walls, accommodating the aforementioned air space, is entirely 
consumed within the affected area. 

In the enlarged photo-micrograph of a fully developed 
larva, Fig. B (No. 4), the perfect buccopharyngeal armature 
is revealed, whilst the segments are clearly defined, as 
well as the knob-like sensory palpi at both the anterior 
and posterior ends, those at the former being the longest. 
If such a larva be placed on a glass slide imder a micro- 
scope the observer will be astonished at the rapidity with 
which it is able to travel. At this stage of development 
the creature prepares for escape, when fully formed, by 
making an extremely fine circular out, similar to the out 
made by a diamond on glass, through the wall at l^e anterior 
end of its prison, by means of the hooks of the bnocopharyngeal 
armature. This outtmg is impossible when the animal reaches 
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maturity, because then, as will bo shown later, it does not 
possess jaws, but onlya round sucking mouth. It is a marvellous 
feat for the larva to make the above-mentioned clean incision 
without disturbing the encircled material in the least, when we 
consider that the substance penetrated is 0.24 to 0.2S mm. 
thick. 

The photo-micrograph Fig. B (No. 5) shows a nymph in the 
first stage of that phase of its life in its pupal skin. The bucco- 
pharyngeal armature, now detached and useless, may be seen 
lying over the back of the developing head. At Fig. B (No. 6) 
the nymph was almost ready to emerge from its prison. Here, 
again, the buccopharyngeal armature, although not so distinct, 
may be seen lying over the back of the head, whilst the entire 
dorsal portion of the body, having the legs folded at the sides, 
is plainly visible through the enveloping pupal skin. The 
photograph of a puparium lying in position with its head to- 
wards the aforementioned lid to be, Fig. C (No. 1), was made 
possible by breaking away the surrounding wax capping. 

In order to see the creature emerge, search must be made 
by means of a lens, at the end of well-defined tunnels, until a 
circular cut is discovered, as at Fig. C. (No. 2). Presently, often 
a very long presently, a slight movement of the encircling 
material may be seen. The creature inside has then made a tear 
in the frontal cap of the chrysalis case or puparium by inflating 
the ptilinus — a small bladder-hke organ — ^which may be seen 
forced out at the apex of the head in the pressed adult specimen 
at Fig. B (No. 9). A well-defined ptilinal suture may be found on 
the head of the adult Bravla. From now on, as recorded by 
the camera, the act of emerging is as follows : — ^At No. 3, in 
Fig. C, the cap, so as to speak, may be seen slightly raised ; 
at No. 4, the two front feet were projected through the 
opening, to act as a lever while the creature forced its head 
upwards against the lid imtil it reached the position seen at 
No. 6. It then struggled forward until the second pair of legs 
were extricated from the cavity as at No. 6, and all three 
pairs free at No. 7. At No. 8, the point of the abdomen was 
just emerging from the hole ; note the cap, raised like the 
hinged lid of a box when half open — similar to the manner 
in which the cap is left on a queen-ceU after the princess has 
emerged. At No. 9, the creature had got a little farther, whilst, 
at No. 10, it had travelled to the back of the uplifted cap. 
The body of the adult, exclusive of the hairs and legs, measures 
8.0 mm. long and 2.0 mm. broad. When the animal first 
p soa p es from its prison it is pearly-white in colour and almost 
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transparent. A curious feature is that the abdomen contains 
a large air-bubble ; this may be observed as a light spot, 
through halation, in the photographs Nos. 9, 10 and 11. 

The breeding season commences in May and closes towards 
the latter end of September. The time occupied in growth, 
from the egg to the perfect insect, is twenty-one days. 

It was found that when the Braulae emerged from the comb 
in the petrie dishes, which, of course, did not contain any bees, 
they displayed a social trait by collecting together on the most 
elevated position of the comb, as did the four at Fig. C (No. 11). 
Moreover, whether singly or in groups, they remained motion- 
less for long periods. On a number of occasions, for half an 
hour at a time, close watching failed to reveal even the slightest 
tremor of the body. 

It would appear that the mature insect cannot live on honey 
from the cells, because it was found that the duration of life 
never exceeded six hours after emerging from the comb in 
the petrie dishes isolated from bees. When bees were 
introduced, the Braulae quickly ran to and climbed on to the 
body of the host by way of the legs. In such cases the Braulae 
compelled the bees to feed them and so lived on. It was 
observed that the colour of the body gradually changes from 
white to the permanent reddish brown. The coloration 
commences at the head and gradually spreads to the posterior 
extremity. The extent of the coloration at the end of eight 
hours is shown by the specimen in Fig. C (No. 12), 
and is fully completed in twelve hours. The photograph of 
the insect, actual size, is also shown in this illustration for 
comparison with the enlargement. 

The photo-micrographs at Fig. B (Nos. 7 and 8) are inter- 
esting, because this was the first Braula ever bred in captivity. 
The specimen is a male and the genital organ may be seen 
in the illustration at No. 7, which shows the ventral side, 
whilst No. 8 gives a dorsal view. The female is shown at No. 9, 
where also the genital organ may be seen. 

Braida coeca infests the body of the worker and the queen, 
but is rarely found upon the drone. As a rule, not more than 
two specimens are present on the body of a worker at one and 
the same time, but the body of the queen in an infested colony 
frequently assumes the appearance of bdng covered with 
barnacles, especially the thorax, as was that shown in Fig. C 
(No. 13), from which were rmnoved twenty-six Braidae ; this 
photograph was taken in 1899. The creature is able to move 
very quickly, and migrates from one host to another by a 
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jump so rapid that the passing is almost imperceptible. It 
travels over the body of the bee when disturbed, but its 
favourite hiding place on the worker is in the joint between 
the abdomen and thorax, or round the neck, and when so 
located it is very difficult to see. Moreover, it is not an easy 
matter to detach it alive from a host with an instrument, 
because each foot is furnished with hooks and a powerful 
sucking pad or pulvillus, as seen in Fig. D (No. 1). In fact, 
so tenacious is its hold, that, when the body is gripping and 
pulled with forceps, some of the legs frequently come asunder. 

It was supposed at one time that the relation of Braula 
coeca to the honey-bee was parasitic, and that it pierced the 
flexible joints of the armour and sucked the blood of its host. 
This, however, is not the case, for, as already indicated, the 
creature does not possess jaws, but only a round, sucking mouth. 
This organ is shown in the enlarged photo-micrograph Fig. B 
(No. 10), as well as the four labial palpi ; the insertion of the 
anterior pair of legs to the body may be observed on either 
side in the lowest portion of the picture. 

Instead of being a parasite, Bravla coeoa is commensal, i.e., 
it feeds with, and not on, the bee. The method by which the 
creature obtains its food may be observed by placing infested 
worker bees in a glass tube about IJ in. in diameter, fitted 
with a floor of partly built comb or comb foundation to give 
them a foothold. It will be seen that, when needing food, 
the creature leaves its hiding place in the waist or neck, walks 
to the face of its host and sits on the jaws ; then, either by 
tickling the upper lip of the bee or by some other means, 
compels it to extrude its tongue, from which the Braula takes 
its fill of food and then departs whence it came. Immediately 
a Braula reaches the face of a bee intent on food, the latter 
stands stock still, and does not attempt to walk until its 
unwelcome companion departs from that position. The incident 
of feeding is shown by the photographs in Fig. C (No. 14, side 
view and No. 15, facial view) ; in No. 15, a second Braula may 
be seen perched on the right foreleg of the bee. 

Bravla coeca does not ^d the tee a willing commissariat 
department, for the host tries to rid herself of the unwelcome 
guest by scraping it away with her legs, but eventually gives 
in and supplies the food demanded. The whole business is 
reminiscent of that seen to take place when ants obtain 
food from heavily laden bees that fall short of the 
alighting board, and land upon the concrete slab supporting 
the hive. Such bees stand still for a while to rest, and whilst 

4h2 
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so doing an ant concentrates on an individual bee, and runs 
round and round her until she extends her tongue and allows 
her tormentor to feed from it. 

Bratda coeca is supposed to perish in this country during the 
winter, and its presence from year to year is attributed to 
importation on the bees arriving from more sunny climes, 
such as Italy. That it survives the winter here may be regarded 
as certain. As evidence that such is the case, experimental 
colonies examined on January 25, 1931, were foimd to contain 
BratUa coeca still infesting the bees. 

Usually the pest has been exonerated from being the cause 
of any mischief in connexion with apiculture, other than 
irritating the worker bees, and, through its partiality for the 
body of the queen, preventing her from carrying out her duty 
of egg-laying comfortably and efficiently. From the foregoing, 
it will be realized that the tuimels made by the larvae in the 
cappings of comb honey give it such an impleasant appearance 
as to render it unsaleable. The illustration at Fig. D (No. 2) 
shows the distasteful appearance of a section of comb honey 
so damaged, whilst an enlargement of the same tuimels is 
presented at Fig. D (No. 3). Moreover, apart from the defect 
described above, the capping is rendered so weak at the 
sides of the burrows that, when removed from the colony, 
the honey absorbs atmospheric moisture, becomes thin, and 
quickly percolates through and trickles over the face of the 
comb and utterly ruins it. 

The writer has found that tobacco smoke is fatal to Bravla 
coeca in from one to two minutes. If an infested queen is held in 
the closedh and, and tobacco smoke is driven in from the mouth, 
the above assertion will be quickly proved correct, for all 
the creatures fall away dead or dying. Therefore, the means 
whereby an infested colony may be freed from the pest is 
obvious, t.e., by driving tobacco smoke into their home, when 
the asphyxiated Bravla falls to the floor-board. To make 
matters safe, it is just as well to remove Ike brood chamber 
and brush the floor-board clean, to remove any which might 
by chance recover. 

The writer desires to tender his thanks to Mrs. C. Barrow 
Simonds, Miss M. M. Taylor, Messrs. H. P. Young, H. Priddis 
and A. Parrington for their kindness in supplying affected 
material for the purpose of this research ; and to !&. J. Page 
for taking the photo-micrographs shown in llg. B. 
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THE CONTROL OF THE COMMON GREEN 
CAPSID BUG ON RED CURRANTS 

F. B. PETHBBBBiDaB, M.A., and G. L. Hby, B.A., 
School of Agriculture, Cambridge. 

Unto, recent years, the capsid most commonly found 
damaging red and black currants was the Apple Capsid Bug 
{Plesiocoris rvgicoUia), and this pest still causes damage in 
some plantations. Latterly, however, the Common Green 
Capsid Bug (Lggus pabulimia)* has been responsible for serious 
damage to red and black currants, to gooseberries, and to 
strawberries interplanted with these crops ; so that this insect, 
which is fotmd all over England, is now regarded as one of the 
more important peats of bush fruits. 

In 1929, in some experiments carried out near Wisbech,t 
a proprietary mineral oil emulsion, used at 7 per cent, con- 
centration, applied on March 6, gave a fairly good control 
of the Apple Capsid Bug, a rather better control than that 
obtained by the use of a proprietary “ Modified Long Ashton ” 
type wash at a strength of 12 per cent. 

The experiments here described were designed, therefore, 
to test the comparative values of mineral oil emulsions and 
the ” Long Ashton ” t 3 rpe wash for the purpose of killing the 
eggs of L. pobvlinua. Two plantations at Cottenham, Cambs., 
about a quarter of a mile apart and belonging to different 
growers, were chosen for the experiments. 

EL^perimont A. — ^The plantation consisted of three rows of 
old bushes of Fay’s Prolific red currant which had received very 
little pruning and were, consequently, rather thick. The 
bushes were in the middle of an orchard, with mixed plums and 
apples on either side. The washes were applied on February 26, 
1930, by means of a barrow-type, hand-power machine, the 
nozzle being adjusted to give a moderately coarse spray. Soft 
water was used for mixing the washes. The bushes were dry, the 
weather mild and the wind slight. About half-a-gallon of wash 
was used per bush, but less of the “ Long Ashton ” wash 
was required to cover a bush than of the mineral oil emulsions, 
the former being much easier to see on the bushes. 

Each plot consisted of about twenty bushra and the applica- 
tion of the washes, and their strengths, were as follows : — 

Plot 1 : Mineral Oil Emulsion A, 7} per oent. 

Plot 8 1 Control. 

* The life history of L. pabulinua, and the damage oauaed by it, we 
desoribed by Petherbridge and Thorpe, see Ann, App, Biol., vol. XV, 
Mo. IS, 1888. 

t ByF. R. PettuHd»idgeand W. O. Kent, see this Joubhai, February, 
1881, p. 1078. 
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Plot 3 : Mineral Oil Emulsion B, 7} per cent. 

Plot 4 : Control. 

Plot 5 : ''Long Ashton” wash, 10 per cent. 

Plot 6 : Control. 

Plot 7 ; Mineral Oil Emulsion B, 7| per cent. 

Plot 8 : Mineral Oil £knulsion A, 7| per cent. 

Plot 9 : Control. 

Plot 10 : “ Long Ashton ” wadi, 10 per cent. 

When the buds had opened in April, it was noticed that the 
“ Long Ashton ” wash had injured a few of the buds and 
had retarded the opening of the others. In June, there were 
obvious differences in the amount of capsid markings *on the 
various plots. The whole of the capsid damage on these bushes 
was due to L. pabtdinus, as P. rugicdUia was not found. 

JtesvUs . — On July 8, the numW of marked shoots, and the 
total number of shoots on the bushes of two of the three rows, 
were counted, and in this way the percentage of marked shoots 
on each plot was obtained. It is noteworthy that there was 
practically no migration from one plot to another, probably 
on account of the abundance of weed hosts. The results 
obtained are shown in Table I. 


TABLE I. — Experiment A : Cottenham, Cambs, 1930 


Treatment 

Percentage 

sprayed on 

of marked 

Febrtmry 26 

1 

ehoota 

f72*6 

|59-3 

Control 

1 

160*7 

168*4 

** Long Ashton ” wash, 

j 

48*5 

10 per cent. 

1 

58*8 

Mineral Oil Emulsion A, 


27*7 

per cent. 

{ 

11*2 

Mineral Oil Emulsion B, 

i 

10*1 

7J per cent. 

{ 

8*1 

(* 

8*0) 


Eipoximent B. — ^The plantation consisted of 24 rows, each 
with about 15 bushes of young red currants (variety unknown) 
interplanted with young bush apple trees. The washes were 
applied on February 26 as in Experiment A, but, in this ease, 
hard water from a well at the edge of the plantation was used. 
About 6 gal. of wash was used ior each row of 16 bushes. 

There was a certain amount of oil separation from ti^ “ Long 
Ashton ” wash. No damage to the bushes was noticed. 

Each plot consisted of two rows and each treatment was 
applied to two plots. The sprayed plots were separated By 
tmsprayed {dots. P. rugicoUis was not found on these bushes. 
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The results obtained are shown in Table II:- 

TABLE n. — ^ExTKBIltEMT B : COTTBNHAlt, Caubs, 1930 


Plot 

iSi 

5} 


9f 

Ilf 


Treatmmt 
sprayed on 
February 26 
Control 


** Long Ashton ** wash, 

10 per cent. 

Mineral Oil Emulsion A, 
7J per cent. 

Mineral Oil Emxilsion B, 
7| per cent. 


Perceniage 
of ahoo^ 
marked 

,57.. 




165-4 

48-9 

67-6 

I 7-9 
>23-1 

(2-4 

' 3-8 


From the above results, it will be seen that one mineral oil 
emulsion gave a good commercial control of L. pahvlinus, 
whereas another mineral oil emulsion has only given a moderate 
control. 

“ Long Ashton ” wash, at a strength of 10 per cent., gave 
very little control of L. pabuHnua in the above experiments, 
and in one of them killed a few of the buds. 

In experiments, carried out by Staniland and Walton on 
Black Currants,* “ Long Ashton ” wash at a strength of 10 per 
cent., applied February 5, 19.30, reduced the damage due to 
L. pabvlinus and P. rugicoUishova .30 per cent, to 10 per cent., 
whereas with a new wash, consisting of an emulsion of equal 
parts of a high-boiling neutral tar oil and a heavy paraffin, 
applied at the same time, they obtained almost a complete 
control of these bugs without causing any injury to the bushes. 

Injozifis to Fruit Bashes caused by Winter Spraying.— In 

some experiments carried out at Bluntisham, in collaboration 
with Mr. F. Tunnington, serious damage was caused to goose- 
berries, and some damage to red currants, by winter spraying 
with the above washes. The spraying was done on January 24, 
1930, by means of a barrow-type machine and a fairly coarse 
nozzle. 

The mineral oil emulsion A caused no damage when applied 
alone at 7J per cent., but when a mixture of 7J per cent, 
mineral oil emulsion A with per cent. “ Long Ashton ” 
wash was used, the whole of the fruit buds on the gooseberry 
bushes were killo H. Later on, adventitious buds formed, 
which, on opening, developed small abnormal leaves, and the 
bushes appeared to be damaged apart from the loss of crop. 


*Bee tUs JouBHAL, August, 1930, p. 476. 
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With red currants the damage from this mixture was not 
nearly so severe and was very variable. Some of the bushes 
suffered very little, on others some of the fruit buds were 
killed, and, on a few, occasional branches were also killed. 

The “ Long Ashton ” wash applied at 10 per cent, 
killed a number of the gooseberry fruit buds and also a few 
of the red currant fruit buds. When applied at 12^ per cent., 
the damage was rather worse, but not as bad as that caused 
by the mixed wash. 

This possibility of the damage to bush fruit (and also to 
strawberries) must be borne in mind when planning the 
spraying for top trees which are underplanted. 


THE ESTABLISHMENT OF GRASSES ON 
VERY ACID MOORLAND 

R. B. Dawson, M.Sc., F.L.S., and T. W. Evans, Ph.D., A.I.C., 
Board of Oreenkeeping Research, St. Ives Research Station, 

Bingley, Yorks. 

One of the many problems confronting agriculturists, at 
the present time, is the conversion of poor grade pastures into 
better grazing land, with a consequent increase in stock- 
carrying capacity. 

The work of Professor Stapledon and his staff at the Welsh 
Plant Breeding Station has clearly shown that this can be 
accomplished by correct manuring and judicious grazing. On 
very acid moorland soils, however, the problem is not one of 
conversion so much as renovation. The problem therefore 
resolves itself into the compounding of a seeds mixture which 
will result in a good * ‘ take ” with the minimum expenditure on 
fertilizers previous to sowing. 

The writers, although not directly associated with agricul- 
tural practice, were confronted with this difficulty when adced 
to prescribe a suitable fairway seeds mixture for a golf course 
which was to be constructed on a typical moorland soil near 
Bingley. The elevation of the area in question is 900 feet, and 
the rainfall on the estate, over the past 30 years, averages 36 in. 
— extremes, 46 in. and 25 in. 

The soil was of an acid and peaty nature, overlying Mllstone 
Grit, the dominant vegetaiaon being heather. To obtiun some 
information on the germinating capacity various graeses 
under such extremely acid conditions, the experiment hme 
noted was laid down, and the results obtained were so striking 
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that they are considered worthy of putting on record for the 
use of those concerned with renovating soils of this kind. 

An area of 90 sq. yd. was marked off for the purpose of the 
investigation, and subsequently divided into 18 plots of 6 sq. yd. 
each. The plots were arranged in three traverses as shown in the 
diagram below : — 

Plots 


Traverse A 

Traverse B 
Traverse C 

Traverse A did not receive lime ; traverse B received \ lb. 
ground carbonate of lime per sq. yd. (i.c., rather more 
than 1 ton per acre) ; and traverse C had 4 lb. per sq. yd., 
equivalent to just over 8J tons per acre. 

The lime was applied on September 12, 1929, four days before 
sowing the seed. The following grasses (mostly acidophiles) or 
mixtures were used : — 

Plot 1 Plot 2 Plot 3 

Wavy Hair Grass (A»Vo Poa prcstemis South German Mixed 
[De$champsia]fleiXM08a) Bent {AgroHia &pp.) 

Plot 4^ Plots Plots 

Hard Fescue (3 parts) Hard Fescue Sheeps Fescue 
South German Mixed 

Bent ( 1 part) Clover (Wild White) 

Yarrow 

Plantain (P. lanceo- 
lata) 

Poa annua 
Timothy 

The mixture sown on Plot 4 will probably appear strange 
to the agriculturist, but it must be remembered that the 
Besearch Station at Bingley is concerned primarily with only 
one aspect of grassland husbandry, namely, turf culture. The 
question of weed control and infestation on acid soils is one of 
considerable interest, and the mixture sown on Plot 6 was 
intended to throw light on the effect of high soil-acidity on 
germination of certain weeds and meadow grasses. 

Ail the plots were sown at the rate of 2 oz. per sq. yd. 
with the exception of Plot I, which was sownti at double this 
rate on account of the very low percentage germination of the 
commercial Aita fiexuosa seed. Again, this rate of sowing will 
probably appear heavy to the agriculturist, but it must be 





1190 QRASSBS ok VbBY Aon> MoOBIiAKD. [Ito., 

remembered that this is the tisual rate of seeding for {ratting 
greens, and is about twice the foil economic rate for fairways. 

Ail the plots were fhst examined on Ootobm’ 1, following 
rain on September 29, 1929, and notes taken on the amount of 
germination on each plot. 

On the three Aira flexmm plots there was slight germina- 
tion, the unlimed plot showing up best. In all other cases, 
germination was very poor on the unlimed traverse, but 
where both heavy and light applications of lime had been 
given there was satisfactory germination. On this dote the 
clover had not germinated on the unlimed part of Plot 6, but 
was starting well on the limed sections. At this time as judged 
by Universal Soil Indicator the pH* of traverse A was 4*0, of 
B 7-0, and of C 8-0, this being on the top 2-3 inches. Below 
this depth no effect of lime was detected. 

A second examination of the plots was made ten days later 
(i.e., one month from sowing). On traverse A (not limed) 
germination of Poa pratensis and German bent was bad and 
hard fescue fair. Aira flexuosa was still backward, though 
slightly better here than on the limed traverses. A few clover 
seedlings were foimd on Plot 6, but no plantain or yarrow. 

On both traverses B and C, which received lime, germination 
was vastly different from traverse A. In all oases except Aira, 
the effect of lime was very obvious in bringing about better 
germination, but it was noticed that heavy liming gave a 
germination only slightly better than light lime. Plantain and 
yarrow came up on the limed plots and there was evidence in 
the case of Aira flexvosa that actually lime had a slight 
depressing influence on the germination. 

In the next few months any seedlings produced on the un- 
limed traverse withered and died with the exception of the 
Aira fiexvoaa. 

After twelve months the differences between limed arid 
unlimed parts was remarkable and the photographs (Figs. 1 
and 2) taken on October 7, 1930, serve to illustrate this, and 
they show very strikingly that Airaflexuom was the only grass 
able to germinate and pensist without the previous appUcarion 
of Ume. There ore indications also that this grass flourishes 
better in unlimed sdl than limed. The unlimed pint, sown wiHi 
Aira flexuosa, produced a good turf, but all other unlimed 
plots were complete failures. 

* A scale for measuring acidity. The neutral ffguris is 7'3. Low«r 
(from neutial downwards) indicate progressiva degrees of teddity; 
faie^er figures (from neutral npeiuds) indicate ptogiwshre degreea of 
elha lini ty. 





TRAVERSE C. (heavy U«ME) 
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The inTest%atjoii also indicated, in spite of a Edi|^tly poorer 
germination on the light-limed traverse, as against the heavy, 
that after a lapse of twelve months, or even less, no distinction 
could be made between the swards. It remains to be seen 
whether this apparent equality will be preserved over a number 
of seasons, or whether supplementary dressings of lime will be 
necessary. 

The pH of each traverse, sampled to a depth of 3 in., was 
colorimetrieally tested after twelve months (at the time the 
photographs wore taken) with results as follows : — 

Traverse A = 4*3 B = 4-5 C = 7‘8 

It should be explained that the whole experiment was 
duplicated on a slightly less acid woodland soil with substantially 
similar results. 

The tentative conclusion may be drawn from these pre- 
liminary investigations that grasses, which will not establish 
themselves in this acid moorland soil, only require sufficient 
Ume to help them over the germination period. Whether this 
is due to the temporary reduction of the acidity, or to the release 
of nutrient materials available to the seedlings, remains to be 
demonstrated by further experiments. 

The lime requirement of this moorland soil, as determined 
by the Hutchinson McLennan method, is seven tons of ground 
carbonate of Ume per acre, which is much in excess of the 
amount found necessary in these experiments to obtain 
satisfactory establishments. 

In view of the tremendous expense incurred in Uming highly 
acid soils at the present day, it would seem that additional 
experiments to investigate the minimum amount of lime or 
fertilizer {e.g., clay) necessary to produce a “ take ” might 
prove fruitful. With this object in view, further experiments 
are to be conducted, not only with the above grasses but also 
with species more commonly employed in agricultural practice^ 
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WEEDS OF GRASS LAND— IV* 

H. C. Long, B.Sc. (Edin.), 

Ministry of AgricuUure and Fisheries. 

Dyor’s Greeil>Weed {Oenista tinctoria L.) is a perennial 
plant 1 to 2 ft. in height, branched and shrubby, with smooth 
spineless branches, entire ovate-lanceolate leaves } to 1 in. 
long, and, for the size of the plant, rather large yellow flowers, 
somewhat like those of broom or gorse, in long racemes. The 
flowers appear in July to December {Fig. 1). 

This plant was formerly used as a yellow dye, and it is possible 
that it was the planta genista that formed the badge of the 
Plantagenets. 

This weed is in some districts a serious trouble in grass 
land, especially on clay pastures. Stock do not usually appear 
to touch it, but it has been observed that “ cows will sometimes 
eat this plant, and it communicates an unpleasant bitterness 
to their milk, and even to the butter and cheese made from it.”t 
Elnappj: states that dyer’s greenweed “is seldom eaten by cattle 
except in cases of great necessity, and remains untouched if 
other food be obtainable.” 

This species should be out regularly to prevent seeding, or 
it may spread very rapidly. Cutting, in association with sound 
manuring — ^including a dressing of 6 to 10 cwt. of basic slag per 
acre — ^and judicious grazing may be expected to check it. 

Best Harrow or Wild liQuorice (Ononis spinosa L.) is a 
viscid, hairy perennial, with erect shrubby stems 1 to 2 ft. 
high, narrow, oblong toothed leaflets, and handsome rosy- 
pink, vetch-like flowers, appearing singly in the axil of the 
leaves or in leafy racemes (Fig. 2). The plant is generally 
spinous, and among hay, old dry plants have been mistaken 
for seedling gooseberries. Another species, 0. repens L., 
possesses runners, is usually spineless, and has a strong, 
disagreeable scent. 

Best Harrow is in some localities a very harmful pest in 
pastures on poor heavy land, and some forms of it also on dry, 
sandy, and gravelly soils. It may occur in quantity, and is 
regarded as an indicator of poor soils. 

If this weed is plentiful it must be attacked by thorough and 
and regular cutting, liming, complete manuring, and close 

* The earlier articles appeared in December, 1980 (p. 871), January, 
1931 (p. 986) and February, 1931 (p. 1107). 

t Johnson and Sowerby, CTse/uI Plants o/ Great Britain, p. 69. 

i Journal of a NaturaUst, 1829, p. 76. 
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depasturing with stock. In bad cases it may be necessary to 
plough up the pasture, give a thorough clefming and manuring, 
and again lay down to grass. 

Ihe Beaked Panteys or Cihervils {AiMHscus mdgaris 
Pers. and A. aylvestris Hoffm.) are common weeds on 
practically all soils, on hedge banks, by roadsides, and en- 
croaching on grass land from hedgerows and waste land. The 
former species (Fig. 3) is an annual, 2 to 3 ft. high, branched 
and leafy, with tripinnate leaves ; the minute white flowers 
appear in May to June, in umbels which grow from the side of 
the stem, on rather short stalks opposite the leaves. The small 
fruits bear hooked bristles. 

Wild Chervil (A. aylvestris), on the other hand, is a perennial, 
flowering from April to June. The umbels of white flowers are 
terminal (Fig. 4) and the fruits smooth. 

Where these two plants are plentiful they should be cut 
regularly before seeding takes place, a plan which soon 
materially reduces them, for both are spread by seed. It has 
been stated that the growth of A . sylveatria is greatly promoted 
by nitrate of soda, and the use of this manure should therefore 
be limited where the plant occurs. Mineral fertilizers, however, 
especially in conjunction with sulphate of ammonia, promote 
the growth of clover and grasses, which help to choke out the 
weed ; superphosphate and kainit may be applied at the rate 
of 2 to 3 cwt. each per acre. If the weeds occur in meadows, the 
grass should be cut for hay as early as possible. In pastures 
the mowing machine may be used when necessary to cut 
patches that may appear. 

Cow Paranip, Hbgweed {Heradeum aphondylium L.), is a 
common and well-known perennial weed, which frequently 
attains a largo size (3 to 6 ft. in height). It is a rough, hairy, 
stout plant, with hollow stems and large leaves (I to 3 ft.), much 
less lobed and divided than most plants of the order. The 
leaves have large pale sheathing bases. The flowers, which 
appear in July, are white or pink, the outer ones of the umbel 
irregular, one or more petals being considerably enlarged. 
Hogweed is not poisonous, like hemlock, and cattle eat it with 
impunity ; tame rabbits are regularly fed on it. It is common 
on hedge banks, roadsides, waste places, and may encroach on 
pastUTM. Where it occurs it may be reduced by regular cutting, 
the mowing machine being used if the weed extends to lar^ 
areas. At the same time, the need for liming, manuring and 
thorough grazing is indicated if the weed is plentiful. 
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Knapweed {Centaurea nigra L.}, known under a varietj of 
names, as Hardheads, Hardback, Black-head, is a perennial 
plant, with a slender, grooved, usually branched and upright 
stem, with scattered variable hairy leaves, the upper ones 
narrow and tapering. The small purple flowers appear 
from June to October, grouped together in dense globose heads 
of about 1 in. in diameter, hard and black or dark brown. 
The heads are not prickly, but roughish. 

Knapweed is too common in pastures and meadows, and is 
occasionally present on lawns, occurring especially on ola 3 rs, 
loams, and calcareous soils, particularly if in poor condition. 
It is chiefly harmful on account of the fact that it is a useless 
plant, with tough, hard stems that are avoided by stock, 
although the young leaves are readily eaten by cattle and 
sheep. If allowed to seed it may spread rapidly and becomes 
very troublesome, rendering pastures unsightly, and usurping 
space that should be occupied by better herbage. 

On small areas knapweed may sometimes be readily pulled 
up by hand during wet weather, but as the root system is large 
and the plant perennial, pieces are often left in the soil to grow 
again. On large areas the best method of dealing with the weed 
is to cut it early to prevent seeding, manure the land to en- 
encourage better vegetation, and ensure sound grazing. 

In the first year complete artificials should be given, further 
applications following as may be required. If farmyard manure 
is available, a dressing might be given in the second season 
instead of artificials. On heavy land basic slag should be em- 
ployed rather than superphosphate. If such treatment is 
persisted in, grasses and clovers are likely to become improved 
and vigorous, when the knapweed will be choked out. 

39ie Ox-Eye Daisy {Chrysanthemum leucanthemum L.), 
sometimes called “Dog Daisy,” is an erect perennial with 
branched stems bearing large white daisy-like flowers, 1 to 2 in. 
across ; the flowers open from June to August. Like knapweed, 
it is most common in grass land in poor condition, especially 
on clays and calcareous loams. The general treatment re- 
commmded against knapweed is applicable in the case of the 
ox-eye daisy ; and improvement in the condition of the laud 
has the efiect of greatly diminishing it. It is significant that in 
Canada the ox-eye daisy is called “ poverty weed.” The use of 
salt has been recommended in the United States. As the seeds 
of this weed may be found in grass seeds, it is neoessazy again 
to advise the use of only pure seeds. 
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Ihe Dandelion (Taraxacum officinale Wigg. or Leontodon 
taraxacum L.) is one of the commonest weeds of grass land 
and needs little description. If a dandelion plant be examined 
it will be observed that the dense mass of leaves lies almost 
flat on the ground, covers comparatively a large area, and 
tends to smother out good grasses and clovers. The dandelion 
does more harm in this way than is commonly believed, 
and is sometimes present in immense quantity (Fig. 6). 

Flowering takes place from early spring until the autumn, 
i.e,y from March to October, and if the flowers are allowed to 
come to maturity large numbers of seeds are produced and 
distributed by the wind by means of the pappus attachment. 
The writer has a record of a plant bearing twenty-seven 
flowering heads, one of which bore 200 seeds, indicating a 
total of 5,400 seeds on a single plant. 

The dandelion possess very deep-seated roots, and as it is a 
perennial, and the leaves also lie very close to the ground, it is 
very difficult to eradicate, since it is usually proof against 
both mowing and spudding — and, indeed, it is often far too 
plentiful to make spudding a practicable proposition. In 
general, the most useful means of reducing dandelions is to 
apply a complete manurial dressing to encourage a better 
type of herbage ; this does much to suppress the weed. Sulphate 
of ammonia is believed to be pariicularly helpful against the 
dandelion. (A pinch of sulphate of ammonia placed on the 
cut surface of each plant after spudding will kill the roots, but 
this is too tedious and expensive a process, except in the case of 
small areas, especially lawns.) Experiments conducted by Dr. 
A. B. Frank some thirty years ago showed that when dandelions 
were sprayed when full grown on June 20 with a 15 per cent, 
solution of sulphate of iron (60 lb. in 40 gallons of water) they 
became quite black and were killed. As grasses arc but little 
damaged by such a solution, this method might be tried where 
dandelions are specially plentiful. Experiments conducted at 
about the same period in both the United States and Germany 
also showed that a 5 per cent, solution of copper sulphate, 
applied as a spray at a rate of 160 gallons per acre, largely 
destroyed the leaves and flowering stems of dandelions, pre- 
venting them from seeding. Photographs of the College lawns 
at North Dakota Agricultural College taken before and after 
spraying with copper sulphate in 1907 showed the effects very 
clearly. If such a method is to be tried, a small plot should be 
treat^ first as an experiment, to test the effect under local 
conditions. 
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The Coornum Rwhes (Juncua effusua L., J. infiaaeua L., 
J, conglomeratua L., and veirious other species) are very 
plentiful in water meadows, damp meadows by streams and 
rivers, and similar situations. They are in general perermial 
plants, with an extensive and deep-seated creeping rootstock, 
erect, simple, pointed stems containing pith, and leaves that 
may be slender and flat, or roimd, resembling the stem. The 
flowers are brownish or green, somewhat star-like, and in 
axillary or terminal cymes or clusters (Fig. 6). 

Bushes generally occur in damp, sour soils, and even wh^n the 
surface appears fairly dry their presence usually indicates a 
wet subsoil, possibly some feet down. The most rapidly 
effective plan for getting rid of rushes is to ensure that the 
drainage is good, and that acidity is countered, but frequent 
close mowing is likely to prove helpful in reducing them con- 
siderably. Draining and liming in conjunction with manuring 
and mowing before seeding will destroy them. It is probable 
that a dressing of phosphate and finely ground kainit would 
have a very valuable effect in improving the herbage and 
reducing the rushes. It is well to run the mower over the patches 
again before winter, and mechanical treatment with heavy 
harrows may be useful. 

As with cotton grasses and certain sedges, drainage is of 
prime importance, but the cost of the work is the great 
stumbling block. If drainage is slow or inadequate, as on many 
heavy soils, water tends to accumulate in the furrows and 
encourages rushes and water-loving plants. Improvement by 
combined liming, manuring, and grazing leads to a more open 
texture, an increase in clovers, readier drainage and aeration, 
better utilization of the moisture by the herbage on the ridges, 
a quicker absorption of the water, and closer grazing. The 
result is a real and lasting general improvement of the pasture, 
with greater stock-carr 3 nng capacity. This has been demon- 
strated at Cockle Park, and has been found true by practical 
farmers. Indeed, at this centre a dressing of basic slag only 
has resulted in such a change in the turf — ^previously impervious 
to rainfall — ^that it has become open and absorbent, is conse- 
quently better grown, more thoroughly grazed, and the rushes 
have laigely disappeared. 

Wood BashM {Luzuh. spp.). — A. number of species of Luzida 
are spoken of generally as Wood Bushes on account of their 
frequent occurrence in thickets, woods, and shady places. 
Some of them, however, are found on poor open pastures rmd 
heaths. One of the latter type is Lwsula eampeatria WiUd., a 
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smftll grasB-like plant (Fig. 7), which is oommon on dry 
meadows and pastures on almost all soils. (A tall sub-species 
of this plant, L. mvUiflora Lej., is common on wet pastures.) 
It is a perennial spread by means of both seeds and a creeping 
rootstock ; it attains from 4 to 12 in. in height, and has flat, 
hairy, grass-like leaves — ^the long whitish hairs being very 
prominent — and dense clusters of small pale or dark star-like 
flowers. 

Where these weeds are very plentiful, a general improvement 
in the herbage by liming, manuring, and grazing, and by 
drainage in the case of L. mtiUiflora, is necessary to check 
them, as it commonly will. 

Common Cotton Oms (Eriophorum angustifoUum Both.) and 
Hafe’s-Tail Cottmi Grass (E. vaginatum L.) are perennial 
plants common in water meadows (as well as on moors and 
bogs), and are sometimes troublesome. The former species is 
about a foot high, and has solitary solid stems and terminal 
clusters of flowers, the inner clusters being sessile and the 
outer on slender stalks. The flowers appear in May and June. 
Hare’s-tail cotton grass is somewhat similar, with many tufted 
stems and solitary terminal spikelets, which flower in April 
and May. In both species the floral envelope is formed of many 
long cottony hairs, the clusters when ripe appearing as a dense 
cottony tuft or head, 1 to 2 in. long and 1 in. in diameter 
(Fig. 8). The “ cotton ” is sometimes collected and used for 
stuffing pillows. 

The cotton grasses will be reduced if the water-meadows in 
which they occur are generally improved by proper drainage, 
liming, manuring and grazing, with mechanical treatment if 
required, as suggested against rushes. 

Sedges. — In general, sedges somewhat resemble grasses, 
both in the leaves and spikelets. A large number of species are 
known ; they vary widely in their habit, some favouring dry 
soils and others wet ones. Common Sedge {Carex goodenowii 
Gay.) and other species of Carex are common, useless plants of 
damp meadows and pastures, water meadows, and by the sides 
of ditches and rivers. The common sedge (Fig. 9) is a perennial, 
with narrow erect leaves, and a rough, slender, stiff stem 
1 to 2 ft. high. The spikelets are sessile, from ^ to 1 in. in length, 
and placed three to five together on the axis or stem. The root- 
stock oftm creeps extensively. 

Sedges that occur on wet soils may be reduced by the 
meaiores reoommmiided against rushes. 

Ssi^jes of other species {e.g., Carex praecox Jacq.) occur on 

4i 
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poor, dry pastures, and on moors, and may have a tufted <«• 
creeping rootstock. They more or less resemble the for^mng 
species. Several kinds with bluish-green leaves, resembling 
those of the carnation, are termed “ Carnation-grasses ” by 
farmers. On dry pastures, sedges should be cut regularly, and 
the herbage should be improved by mechanical treatmeirt, 
liming, appropriate manuring and grazing. 


THOMAS HITT : AN EIGHTEENTH- 
CENTURY HEATHLAND FARMER 

G. E. Fussell, 

Ministry of Agriculture and Fisheries. 

The lives of men whose writings, in the pre-scientifio days 
of agriculture, have contributed to the development of 
farming practice are often obscure. What we know of them is 
usually limited to the theories and practices advanced in their 
books, in which, however, the authors sometimes intrude 
casual remarks about themselves that serve to throw a little 
light upon their lives. Probably these were no more exciting, 
although just as satisfying, as are, and always have been, the 
lives of practical men in any field of human endeavour. 

The life of Thomas Hitt, the subject of this note, is no better 
documented than that of many other agriculturists of his 
period. He wrote two books — A Treatise of Husbandry ; on 
the Improvement of Dry and Barren Lands ; and A Treatise 
of Fruit Trees. The latter was published in 1755 ; the former 
appeared in 1760. 

It has been stated that the author died about the year 
1710, and that the books were published from manuscripts 
found after his death,* but this is very doubtful because of 
statements he himself makes in the books. Donaldson teUs us 
that Hitt was gardener to Lord Manners, at Bloxholme in 
Lincolnshire, but this information is taken from the title-page 
of A Treatise of Fruit Trees. He adds that the author was a 
native of Aberdeenshire, and, after much serving as a gardener, 
became a nurseryman and designer of gardens in Kent. 

Hitt, himself, says (in his Husbandry) that he served his 
apprentic^hip at l^lvoir Castle, a possession of His Grace 
the Duke of Rutland, and that he planted a warren on the 
estate with oak in the year 1724. At a lat^r stage of the work, 

* John Donaldson : Agricultural Biography, 1864, p. 64. Maty S. 
Aslin : Catalogue of Printed Books on Agriemture, Bothamtied Experi- 
mental Station, 1926. 





1931.] Ak Eiohxbbkth-Cbntitby Heathlakd Fabubb. 1199 

he supplies observations on the seasons he had experienced. 
“The following are observations I have made,’’ he says, 
“ cm the prices of oom and likewise of the seasons, as to their 
being exceasive wet or dry.’’ The series opens with 1727, when 
the summer was very wet, as it was also in 1728 ; con- 
sequently, prices rose, wheat from 4«. to 8«. per bushel and 
barley from 2s. 3d. to 4s. In 1729, the spring and summer were 
dry and com was cheaper ; in 1746, spring and summer were 
very dry and barley fell to Is. 4d. ; 1757 was a wet j^ear. It is 
possible that these remarks may have been inserted by an 
editor, but, on the other hand, there is every reason to suppose 
that Hitt wrote them himself, so that the year of his death 
must have been much later than 1710. The preface to this book, 
indeed, is dated 1760, “ Chislehurst, at the Bight Honourable 
Lord Robert Bertie’s,’’ and confirms that Hitt spent part of 
his time in Kent. The imprint, moreover, states that it was 
printed “ for the author.’’ 

The major portion of Hitt’s Ufe, however, as he tells us in 
the preface to the Treatiae on Fruit Trees, was spent in Lincoln 
and Nottingham, w'here “ the great part of my time I have had 
the honour to be a servant to some of that noble family (the 
Duke of Rutland’s) who are all so w'illing to encourage a person 
who desires to improve his knowledge . . . my practice has 
chiefly been within twenty miles of Newark-upon-Trent . . .’’ 
He resided most commonly in Lincohishire and Nottingham- 
shire after leaving Robert Sutton of Kelham. 

The Treatiae of Fruit Trees, of which the second edition 
appeared in 1757, w'as, Hitt claims, occasioned and promoted 
by several gentlemen who liked to sjjond some time in their 
gardens. It contains a catalogue of fruit, directions for draining, 
burning of clay, manuring, all the arts of pruning, describes 
wails and W'all fruit, and instructs the nurseryman how to pack 
trees for transport. It also gives a list of instruments required 
by a dresser of fruit trees. 

Hitt’s places of domicile, in Lincoln, Nottingham and Kent, 
show us why his Treatise of Husbandry has the subsidiary title 
of “ the improvement of dry and barren lands.’’ His situation 
was such that the reclamation of heath and the improvement 
of sandy soils was, necessarily, his immediate pre -occupation. 
In spite of this, he feels it incumbent upon him to apologise 
for adding to the already long list of farming books. “ After so 
many laige and learned Treatises upon the subject of Agri- 
culture,’’ he says in the preface, “I imagine this will be 
tlmught superfluous ; but as I write with an intent of being of 

4 I 2 
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service and assistance to my coontry, that determined me 
to publish this Treatise . . 

“ What chiefly induced me to this Undertaking was a visible 
want of Men to defend His Majesty’s Dominions, and the Poor 
complaining of the Scarcity of Bread.” In all the country 
with which he was acquainted, there were large tracts of waste 
and warrens that might be reclaimed and cultivated, and the 
poor need not be denied the privilege of collecting furze for 
fuel on these wastes, because one acre of enclosed waste would 
produce as much brushwood as ten where animals paze. So 
far as his precepts were concerned, they were such as he had 
caused to practised with good success ; and he hoped many 
others would reap benefit from them. 

The local backwardness of farming did not please Hitt. He 
had been told that land was left untilled for want of manure, 
even in places where lime could easily be obtained. The farmers 
thought dung the only possible manure ; Hitt sings the praises 
of lime, soot, pigeons’ dimg and marl, and says that burning is 
good in many sorts of poor land. It adds salts by the burning 
of the grass roots, and opens clay. “ Agriculture has always 
been a most useful employment for man,” he says. ” It is well 
known the Almighty sent Adam to till the land*, and at this 
time it is a work still necessary for the support of human life. 
It is not, however, carried on in all places to such advantage 
as it might be . . .” 

In open fields, the cultivation of which by the newest 
methods was often a matter of some difiiculty, ” the first 
improvement is to be made by enclosure (where it is possible 
to be done), then it will be in the power of the possessor to order 
it according to his pleasure . . .” The best meadows and 
pasture lands were, in his opinion, the class of land least 
capable of improvement, and if they would fatten a large ox 
in three or four months should always be continued in their 
existing state. The average pasture was, however, very capable 
of improvement, especially rough grazing. Trees (^uld be 
planted on the mountains, and rabbits should be confined by 
stone walls. He admits that he has never carried out the 
reclamation of a warren, but has dealt with land of the same 
nature close to a warren, and estimates 10 per cent, as 
the profit derived from the work. 

The system of reclamation he adopted^ was fairly widdiy 
known in his day, and was practised extensively during the 
expansion of the tillage area consequ^at upon the growth ci 
population in the last quarter of the eighteenth century, and 
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upon the shortage of supplies caused by the bad harvests 
and the Napoleonic Wars. 

Practical as was the advice contained in Hitt’s TreatUe, it 
must reluctantly be admitted, therefore, that his system was 
not original, although he may have been one of the first few 
mmi to try it out empirically. It had, indeed, been known for at 
least a hundred years. Gabriel Reeve, in Directions left by a 
OemUeman to his Sons for (he Improvement of Heathy and 
Barren Land, 1670, says : “ you shall see how an industrious 
man in Brabant and Flanders would bring five hundred acres 
of barren and heathy land, that was not worth at the most 
above fifty pound a year, to be worth seven thousand pound 
a year ” (he was evidently more optimistic th*m Hitt) “ in 
less than seven years. I ^ow no reason why the like may not 
be done in England.” He thinks the system would work on land 
like Sandy (1 near Kingston-on-Thames) or St. Leonard’s 
Forest, especially as “ we have the advantage of marl and 
lime, which the Boores ” [Dutch or Flemish peasants] “ have 
not.” His process was to break up the land with a strong team, 
cross plough, tear out the heath with a “ great harrow,” gather 
and bum it, dung with about 20 loads an acre, sow rye, then 
oats with clover, bush-harrowed in. An acre of clover, part 
mown and part fed green, would, he estimated, keep four 
kine summer and winter. 

Reeve also describes experiments in paring and burning, 
followed by a dressing of hme, with turnips as a first crop. This 
book also is derivative, being almost a verbatim copy of Sir 
Richard Weston’s Discours of Husbandrie used in Brabani and 
Flanders, second edition, 1652, and the system advocated by 
Hitt is also, to all intents and purposes, laid down in Gervase 
Markham’s Inrichment of^ Weald of Kent, 1625. It is probable 
that much the same thing is contained in The Oeniieman 
Farmer ; or, Certain Observations made by an English Gentle- 
man upon ^ Husbandry of Flanders, the same compared wiOt 
tiuxt of England, 1726, which is attributed to the Hon. Roger 
North, but which Hie writer has not yet seen, although it is 
mentioned in McDonald’s bibliography and in a second-hand- 
book 8ellm'’s catalogoe. 

Hitt’s system was first to pare and bum. For the purpose, a 
breast plough or a paring plough was used ; the latter was 
known 'as the Rookolifi plough in the Fens of Cambridge and 
Idncoln. It had a circular coulter, which moved on an axis 
fixed to the beam, and it was drawn by two horses. It was most 
ttipediHons on our or moss land, but of no use on land having 
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many stonea, etc. The other instrument was called by various 
names in different parts of Et^land. In the north it was known 
as a floating or paring spade, in some places as a breast plough, 
and in others as a denshiring shovel. It was a broad spade with 
one edge turned up to form a sort of mouldboard and to cut 
off the turf, and the method of using was to push it forward 
from the thighs. It had a shaft some 7^ ft. long, with a fairly 
long cross handle which rested on the thighs, the latter being 
protected by wooden or leather harness. With this implement 
a good hand could pare about an acre in four days. The 
turves so cut off were stacked till dry and then burnt, the 
resulting ashes being scattered over the land to serve as 
manure. Hitt preferred this implement to the horse plough. 
On lands covered with ling, furze and old grass, sufficient 
improvements may be made by burning and proper tilling ; 
and if they are pared with a brea.st plough, “ it will have an 
excellent effect for then there wiU be more ourth than if the 
land was broke up with a horse plough ...” 

“ The land that cannot be pared with a breast plough, is 
such as is mixed with poeble, or other stones near the surface ; 
for either of them injures the instrument, which ought to be 
kept extremely sharp.” After this treatment, turnips or cole 
were sown and eaten off by sheep, then barley or oats the follow- 
ing spring, then wheat or rye, and, after that, grass seeds. If 
allowed to fall down, as it so often was, there was no improve- 
ment in the pasture. Hitt advocated 10 lb. trefoil and 1 lb. rye 
grass an acre, sown under the grain, as a good seeds mixture. 
Land treated in this way would produce plentiful crops of 
com for three or four yearn, if required, ami be in rich order 
thereafter for any sort of grass seeds. If the land had been 
burnt before the middle of May, barley might be sown at once ; 
and if not a loose, deep sand, 4 lb. cinquefoil with the barley. 
On a farm worked on this system, there should be as many 
sheep as the land will keep because of the value of their manure 
by folding. 

Wheat, if not sown with one of the tlrills, which were then 
really only in the experimental stage, should be sown at ten 
pecks an acre and ploughed in ; the seed should be brined to 
prevent bunt, and compost was better than farmyard moniure 
alone. On a new farm, the manure should be put on clover any 
time during the winter. Parsley, it is suggested, might be sown 
under wheat ; it would make wholesome ^ifeed for the sheep 
lor a whole year. Winter tares were good as a spring feed {in’ 
sheep, milch cows or horses, when long enough to m jtnown. 
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Rye waa, however, better on poor, dry lands. It was very 
useful grain for fattening hogs, or to mix with wheat to make 
bread of ; it renders it sweeter and less dry in the summer than 
wheat alone, and more esteemed by many,” 

Bush harrowing is recommended for young grass. A large 
thorn bush should be dragged by a horse all over the ground 
on a dry day ; or, for want of a large bush, small ones may be 
used by fixing them in a harrow, gate, fleak or hurdle. This 
process was used for tearing out moss, and after winter- 
claying of the pasture. When old clover or other “ artificial ” 
grass had been pastured for five or six years, it might 
bo ploughed for oats, followed by wheat or rye, and again laid 
down. 

Such a system of farming on reclaimed warrens would, Hitt 
thinks, be very advantageous. He estimates that there were 
100,000 acres of suitable land in one county alone, and suggests 
that 10,000 acres should be planted, the remainder being cut 
up into 500-acre farms. The results will be a large increase in 
population as well as profit to the landlord. In place of the 
500 i>eople required to look after the warrens, there will be an 
addition of 3,280 people, and to these again will be added the 
tradesmen necessary to supply their wants. Hitt has great 
reason to su})pose tliat the corn raised upon these dry, sandy 
lands would be of extraordinary service, and that each farm 
of 500 acres would produce 100 quarters net. 

There will, moreover, be an undoubted benefit to the landlord 
who sets about such work. An estimate for enclosing 500 acres 
of warren is supplied, and the cost of a house of four rooms on 
a floor, with a bam, stable, dove-house and other convenient 
outbuildings, also with a garden and orchard, fit for a farming 
tenant, at the highest rales, will be £300. This will allow the 
rent to be raised from Is. to 58. per acre, and, including an 
allowance for capital expenditure, the profit will be £55 10s. 
per annum, or three times as much as before. From the 
sportman’s point of view, also, there will be an advantage, 
because the warreners destroy foxes and hares, and the rabbit 
burrows are dangerous to hunters. 

On each of these farms, a flock of 500 ewes and their off- 
spring should be kept whereas only a few sheep are kept on the 
wajTens in the summer. The wethers should be sold at two 
or three shear with culled ewes, t.e., at about 60 a year ; and a 
clip of 250 each year, or about five packs of wool, if the fleece is 
between four and five pounds, an obvious benefit to the 
country at large, 
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Another reason for doing this woi^ was the shortage of rural 
housing. Many people were prevented from marrying by the 
want of habitations, both farmers’ sons and mm and midd 
servants. These unfortunates were forced to go to London, or 
other great cities, where few children were bom. Moreover, 
milk was difficult to come by in the ooimtry, e8x>ecially for the 
laboiner unless he kept a cow ; and the unstinted common 
pastures were overstocked by the rich commoners to his 
disadvantage and, indeed, to their own, although tiray con- 
served their supplies of winter feed by this means. Hitt 
thinks, therefore, that the heavy clay commons should be 
tilled, and old tillage ploughed up for grass. Many of the old 
enclosures might easily be improved. 

The implements recommended for use on the farms reclaimed 
from the warrens were ploughs “ such as can be used in sand 
land with only two horses abreast, and guided by reins, by the 
men that holds the plough.” Both heavy and light harrows are 
necessary ; and a roller will be extremely useful. The latter 
should 1 m made of oak, 2ft. diameter and 5ft. long, and fitted 
with shafts like a cart. Elaborate details for the treatment of 
each field are supplied, and Hitt sets out the best size to make 
them for the purpose of following his ideal rotation' 
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MARKETING NOTES 

Tbe Hiali an al Made : Address to the Birmin^bain Boiary 
01nb «< — The pdhwing is a synopsis of an address which was given 
to ^ manbers of Uie Birmingham Rotary Club on January 26, 
1931, by Sir Charles Howdl Thomas, K.C.B., C.M.O,, Per- 
manmt Secretary of the Ministry of Agriculture and Fisheries. 

In his introductory remarks, Sir Charles pointed out that 
in commerce the production of uniform and standardized 
commodities had been achieved through the evolution of 
businesses into large units. In agriculture, however, in- 
dividualism had continued, comparatively little success having 
been attained by efforts to secure combination by co-operative 
enterprises. On the other hand, modem tendencies in other 
industries had been followed by oversea agriculturists in order 
to exploit the valuable market which existed in this country 
for their products. They had developed a system of marketing 
in which the dominant feature has been the presentation of 
their wares in imiform sizes and qualities and in standard 
packages so that bulk supplies can be easily handled. The 
result was that, in many cases, the wholesale markets had 
preferred imported supplies to home produce, which lacked 
uniformity in quality, methods of packing and regularity of 
supply. 

To assist home producers to compete more equally with 
those abroad, and to reap the natural advantages of proximity 
to their markets, it had been the policy of successive Govern- 
ments in recent years to encourage the reorganization of the 
marketing arrangements of our farmers, and it was in pur- 
suance of this policy that the late Government passed the 
Agricultural Produce (Grading and Marking) Act of 1928, 
which gave birth to the National Mark Scheme. 

The essentials of this scheme were the definition of official 
standards of quality (by regulations made under the Act of 
1928), the encouragement of grading to those standards, as 
well as, where practicable, of packing in standard packages, 
and the sale of such standardized produce under one trade- 
mark— llie National Mark. 

The Boheme was at present entirely voluntary, but authority 
to use the Mark was only granted to those who accept certain 
conditions designed to secure the efficient grading and poking 

the products, so that the Mark might be associated in the 
pulffio mind wHli only best quality home produce. 

Urn poHoy tiie scheme was advocated by all political 
parties, and not only was it sound atatesmansWp but it was 
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also good business. It had been developed and was being 
applied, commodity by commodity, after full mTestigaHaons 
and discussion with the various interests concerned. With 
the exception of beef, the grading and application of the 
National Mark were carried out by the producers themselves, 
either as individuals or in association, or by other orgsmiaa- 
tions and agencies specially authorized by the Ministry. In 
order to ensure that the standards of quality for the com- 
modity were maintained at a reasonable level, authorization 
to grade and pack under the National Mark was only granted 
to tho.se who had the skill, equipment and turnover to permit 
them to carrj' out the tasks involved efficiently and economi- 
cally. Their work was subject to inspection by officers of the 
Ministry, and the system of labelling was such that the produce 
could always be traced back to the packing station without 
difficulty. 

Apples and pears were the fimt home products to which 
the National Mark was applied — in t he autumn of 1 928. This 
scheme was now w(*ll estabUshed and the demand for high- 
class National Mark apples and pears far exceeded supplies. 

Last year, experimental schemes were introduced for straw- 
berries and cherries, with very satisfactory results. National 
Mark strawberries met with a very keen demand and their 
apj)earancc on the markets, by example and contrast, stim- 
ulated the trade as a whole towards ending the “ topping ” 
and short-weight evils. 

Tomatoes and cucumbers were other fruits to which the 
scheme had been appUed with sucwss, and there had been a 
definite improvement in the grading of both these products, 
not only by National Mark packers, but also by growers who, 
as yet, did not use the Mark. 

A good start having been made with fresh fruits, the National 
Mark Scheme was extended last season to certain varieties of 
canned fruits, peas and beans. Many millions of cans bearing 
the National Mark had been packed during the past season 
and some of the leading packers had announced their in- 
tention of extending their operations considerably next samiOM’. 
This was proving one of the most popular groups of com- 
modities to which the scheme had Imen applied, retailmB 
. reporting that consumers had quickly appreciated the oppor- 
tunity of obtaining their favourite Englirili fruits in winter. 

. The outlook for this scheme was, therefore, most promuSag. 

The National Mark scheme for eggs, which was mtraduo^ 
in the early part of 1 929, had given to egg producers a vea^cm 
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with which to combat the competition of importod eggs. As 
a result of the scheme, graded English eggs had not only gained 
entry into the wholesale markets where they were hitherto 
almost unknown, but they had gained the premier position 
in those markets. Over 200 million home-produced eggs were 
handled by National Mark packers last year. Egg production 
in this country was increasing rapidly, and the scheme was 
providing producers with up-to-date machinery for the 
marketing of their output. 

A start had been made on an experimental scale with the 
packing and sale of dressed poultry under the Mark. 

Under the National Mark, all-English wheat flour of 
standard quality had, for the first time, been placed on the 
market. The flour scheme had now^ been in operation for 
two seasons, and there were some 180 authorized millers and 
packers. The demand for this flour varied in different parts 
of the country, but as a result of the Ministry's publicity, of 
propaganda work undertaken by the National Farmers’ Union 
among its county branches and by the Women’s Institutes, 
who were arranging cooker}^ competitions, its sale was 
extending steadily in couniiy districts. A number of bakcTS 
now baked a loaf from all-English National Mark flour, and 
had reported a considerable increase in sales as a result of 
their enterprise. 

Livestock raising wa^^ j>erhaps the most importnut branch 
of agriculture, and, with the continued depression in cereal 
prices all over the world, it 'wan one to which our farmers 
were likely to devote more and more attention. The live- 
stock industry had, how'ever, to face severe competition from 
imported supplies, and particularly from chilled beef from 
South America. Considerable importance was, tliorefore, to 
be attached to the scheme for the grading and marking of 
home-killed beef under the National Mark which was intro- 
duced in London and Birmingham on a more or less experi- 
mental basis towards the end of 1929. The*, results had been 
so satisfactory — ^particularly in London — ^that, following the 
recommendation of a Departmental Committee which in- 
vestigated the scheme last year, it had been decided to extend 
it to the Leeds, Bradford and Halifax areas. 

It was very difficult for the average housewife to classify 
beef in the shop, and it was one of the advantages of the 
Natioi^al Mark Scheme that the grade marks of the three 
grades were applied in such a manner that the mark was 
readily distinguishabie on all the principal joints. Only beef 
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of good quality was graded under the scheme, and, in pur- 
chasing National Mark beef, the public could be certain that 
they were obtaining the best quality home-killed meat, while 
the distributor received, through the Mark, a hall-mark for 
his goods and retained the confidence of his customers. 

Malt products, including malt extract with cod liver oil, 
were also available under the National Mark. A scheme 
for applying the Mark to cider had been introduced recently. 
National Mark cider would be placed on retail sale next May. 

On the question of publicity for National Mark products, 
Sir Charles explained that, in introducing the National Mark 
Scheme, the Ministry recognized that it was not sufficient 
to provide a means for the standardization of home products ; 
they must also be advertised and their benefits proclaimed. 

The Ministry itself had carried out a strong programme of 
publicity during the past year, special attention being paid 
to the National Mark beef scheme in view of its rather excep- 
tional nature. Every possible medium of advertisement had 
been used, including the national and local Press, posters on 
hoardings, in trams and on van sides, streamers on ’buses in 
London, slides in cinema theatres, displays of National Mark 
products at trade and other exhibitions, together 'with a new 
type of publicity in the form of National Mark Shopping 
Weeks, which had been held in a number of important towns. 

It was very gratifying to find that packers themselves 
were also taking up the advertising of their products. 

Dealing with the National Mark Scheme in its local applica- 
tion to Birmingham, Sir Charles said that, in common with 
other big centres of population, Birmingham was a city to 
which considerable quantities of National Mark goods found 
their way. Large supplies of Natimial Mark fruit, particularly 
apples and strawberries, appeared in the Birmingham markets 
during the past season. Birmingham was selected as one of 
the two centres for trying out the National Mark scheme for 
beef. Unfortunately, progress had not been so satisfactory 
as in London, but with the aid of the extensive publicity 
campaign which the Ministry had been carrying out for the 
past nine months, the number of sides beef graded and 
mmrked under the scheme had been on the increase, reaching 
a record total in the week before Christmas. 

The value of the scheme to producers la;| in the fact that 
it gave them, for the first time, an opportunrty ci selling their 
products cot standardized lines. The increased public denaaad 
for these juoduots encouraged farmers to ptoduee h%h 
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oommoditieB, and offered them the stimulus of steadier and, 
frequently, better prices. 

Distributors had the advantage of dealing in standardized 
produce of uniform quality in bulk supplies. They could 
order on grade and sell with confidence. All this led to 
economieal handling. The Ministry’s supporting publicity 
assisted them to push sales with the certainty that the con- 
sistent quality of the commodities would give confidence to 
their customers. The Mark gave Grovemment backing to 
distributors. They were accustomed to deal in branded goods, 
but in the past there had been no brand for much of our 
home agricultural produce. There was now available a definite 
brand — ^the Nation’s brand — ^which distributors could push 
and advertise, as many of them were doing. 

Consumers had, for the first time, an impartial guarantee 
of quality ; they knew what they are buying. They could 
form the habit of buying by the Mark just as they were 
accustomed to buy by the brand in the case of certain house- 
hold commodities. 

In conclusion. Sir Charles said : — 

“ We all have an innate desire to help our Motherland. 
The National Mark Scheme gives us an opportunity to do 
so, without detriment to ourselves and in the knowledge that 
we are both deriving personal advantage by buying the best 
foodstuffs available, and ensuring employment for British 
workers, while helping those of our kith and kin who live by 
the products of our soil. 

“ I appeal to all present to become propagandists for the 
National Mark, the development of which will, I am con- 
vinced, mean much to all who are interested in our markets, 
either as home producers, distributors, or consumers. 

“The national advantages resulting from the goodwill 
attaching to the National Mark are obvious, and I am sure 
that those advantages will be readily appreciated by, and 
commend themselves to, the business community generally.’’ 

HaMmial VaiA B g gs : A Review Pr(^p»ss.~The second 
year’s working of the National Mark Egg Scheme was com- 
pleted on January 31, 1931, and the occasion calls for some 
account of the {uogtess of the scheme during that period. 
Two rilight modifications of the original scheme were made 
during 1980. A regulation was introduced requiring the code- 
of all packages of National Mark eggs (except 1-doz. 
anid-§‘<doii. cartons) with the date of packing, and the statutory 
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glides were increased to four by the addition of a lowra* weight 
grade. The other grade designations were tdtered WDanl- 
taneonsly. The four grades for hen eggs are now : — Speoial 
or Special Weight, Standard or Standard Weight, Medium cff 
Medium Weight, and Pullet or Pullet Weight. 

In general, it may be said that during the first year of the 
scheme its effects have been extended and its influence in- 
creased. Apart from the fact that still larger quantities of 
home-produced eggs were graded and packed to National 
Mark standards, the scheme has now definitely established 
the National Mark egg as pre-eminent in the wholesale markets 
and has still further raised the level of efficiency in marketing 
technique. 

The public is not yet fully educated as to the superior 
worth of graded eggs, and the difference in price of graded, 
as compared with ungraded, eggs is, in consequence, not so 
great as is warranted by their extra value. Partly owing to 
this, a number of authorized packers have withdrawn from 
the scheme, the number operating on January 31 of this 
year being 140, as compared with 160 a year previously. 
Nevertheless, the turnover of eggs packed imder the Mark 
in 1930 was considerably higher than in corresponding months 
in 1929. Approximately 160 million eggs were packed imder 
the Mark in 1930, representing over 70 per cent, of the total 
turnover of eggs sold by the packing stations. While the 
National Mark output represents only about one-twelfth of 
the production of eggs on farms in England and Wales, it 
obviously forms a much higher proportion of that part of the 
supply that passes through commercial channels. The scheme 
is bound to become more important each year in view of the 
increase of the home-produced egg suppUes for which markets 
have to be found in the large centres of consumption where 
the demand is for standardized qualities, grades and packages. 

An important development took place in Felwruary, 1930, 
when the authorized packers formed an organization known as 
National Mark Egg Central, Ltd., to act as a central co- 
operative selling agency, in Order to widmx the channels of 
distribution of National Mark eggs, and to secure tlm 
economies of large-scale, centralized distribution, with a 
closer adjustment of supply to demand throughout the ooun^. 
The company has worked, through its accredited agents, in 
a number of large consuming cmttiws, indodiiig Lon^ 
(whore its agents have been members of the London Bgg 
Exchange), Manchester, Liverpool and Birmingbrnn. Biu^ 
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i^e period Mercdi, 1930, to January, 1931, the number of 
National Mark eggs handled by the Society’s agents reached 
a figure of nearly 20 millions. These eggs were mainly supplies 
for wfaioh packers needed a new market, and the service that 
National Mark Egg Central, Ltd., has rendered to the home 
egg industry as a whole, in clearing this surplus through its 
agents without a severe break in prices, has been of the 
highest value. 

In keeping with the downward trend in commodity prices 
during the year, egg prices have also fallen, but National 
Mark eggs have emerged in a relatively stronger position. 
The price margin, between National Mark eggs and the best 
imxmrted eggs, that was secured in 1929, has been well main- 
tained in 1930. The margin in favour of National Mark 
“ Specials ” — ^which roughly correspond in weight to the 
Danish 18-lb. egg — ^was noticeably higher in the flush season 
of 1930 than in that of 1929. An appreciable margin is 
observed when comparing the prices of National Mark 
“Standards” and Danish 15]^-lC-lb. eggs; in fact, taking 
monthly averages of National Mark Egg Central’s prices for 
“ Standards ” and the Smithfleld Market prices for Danish 
eggs, margins exceeding 5s. per 120 in favour of National 
Mark “ Standards ” were secured for a considerable period 
during last year. It is also noteworthy that the wholesale 
prices of National Mark “ Standards ” on the London market 
in 1930 showed a margin of up to is. per 120 over that of 
“ first quality ” ungraded English supplies. Incidentally, 
National Mark eggs are the only home-produced eggs the 
prices of which can be quoted throughout the country on 
recognized grades, and they are the only home-produced eggs 
quoted on the London Egg Exchange. They are also the 
only home-produced eggs that can be advertised nationally. 

The indications are that the distributive trade and the 
public are becoming increasingly alive to the value of National 
Mai^ eggs, while, at the same time, the scheme is rendering 
valuable service to the producer. This is seen, for example, 
in the report of the Stonegate and East Sussex 

Fanners’ Co-operative Society, Ltd., which has made an 
average price over the yew for “ Standards ” of Just over 
29 . 14. per dozen. 

A wta^lriwg feature of the year’s operations has been the 
in output of some of the larg^t stations. Complete 
figures MO not avsulable for 1929, but the following state- 
nteiit idffw vB the tirroughput of five of the largest packing 
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atations during 1930. Four of these stations are producer- 
controlled. 

ChO^ vm/im 

ToM NtaiontA 

OtOptU Mark 

millions millions 

(1) Norfolk Egg Producers, Ltd., 

Norwich . . . . . . 8*4 8*0 

(2) Wiltshire Egg Producers, Ltd., 

Hungerford . . . . . . 7*6 7*4 

(3) Gloucestershire Co- operative 

Marketing Society, Ltd., * 

Cheltenham . . . . . . 5*8 6*2 

(4) Messrs. Williamson’s, Ltd., 

London . . . . . . 6*5 4*8 

(6) Melfcon Mowbray District Far- 
mers* Association, Ltd., 

Melton Mowbray . . 4*6 3*9 

An advance has been made in the output of National Mark 
eggs from the recognized “ exporting ” areas such as Corn- 
wall, whence large supplies from a number of smaller stations 
are regularly consigned to London. Development is not, 
however, confined to “ exporting ” areas. A London example 
is given above, while the Sussex station previously referred to, 
which markets at short-range chiefly in the Metropolitan area, 
has also been able to record the doubling of its* output as 
compared with the previous year. There are still a number 
of areas where no National Mark packing stations exist, and 
it is hoped that, in these areas, producers will take up the 
running and establish their own co-operative stations as soon 
as possible. 

Mention should also be made of the attitude of the dis- 
tributive trade. Apart from the activities of National Mark 
l^g Central, Ltd., and its agents, a number of wholesale 
firms deal regularly in increasing supplies of National Mark 
eggs ; while, at the retail end, definite progress is being made. 
A typical instance is seen in the record of the Bradford Co- 
operative Society which, in 1930, disposed of 1 million 
National Mark eggs, no other English eggs being handted. 
Two or three years ago, the Society dealt almost solely in 
imported eggs — now National Mark eggs aoooimt for over 
50 per cent, of their turnover! Again, in Birmingham the 
largest co-operative society in the City purchased, in 1930, 
nearly 2^ million National Mark eggs, and is reported to be 
intendii^ to purchase much larger quantities in 1931. 

A number of retailers axe also devek>;nnf timir tirade in 
mie-doaen and half-dozen cartons. It is hoped to see a lifftber 
increase in this , trade, whmeby the guarantee of the Mstit 
on the package is carried tight through to tim consumer. 
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SMfanHl Ibik Fouttiy. — ^llie Mhustry has just issued a new 
leaflet (Marketing Leaflet No. 26) describing the Shenley 
Pou^ Products, Ltd., National Mark Poultry Demonstration 
Station at Shenley Farm, Headcom, Kent. This organization 
is a Co-operative Society, which was registered under the 
Industrial and Provident Acts in June last. The qualifications 
for membership include guarantees that a member’s whole 
output of table poultry will be delivered alive to the Society 
after attaining a specified weight, and that the member will 
raise chickens for ten months in the year. The Society pro- 
vides for the fattening, killing, plucking, shaping and enoling 
of the birds, which are subsequently graded according to 
weight and quality and marked by the attachment of the 
appropriate National Mark disc. They are then packed hi 
single layers in non-returnable crates for dispatch to the 
markets. Many of these processes are illustrated in the 
leaflet. 

In return for a grant from the Ministry, it has been arranged 
that the Society shall conduct interested persons round the 
station and explain to them the method of operation. Other 
producers may, therefore, have an opportunity to profit by 
the experience of this Society. Intending visitors are recom- 
mended to make an appointment in advance. 

Copies of the leaflet may be obtained, free of charge, on 
application to the Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, London, S.W. 1, 

National Utark Beef. — ^The weekly average number of sides 
(including quarters and pieces expressed in terms of sides) of 
beef graded and marked with the National Mark during 
January, 1930, and January, 1931, respectively, and the 
number of sides graded and marked for the four weeks ended 
February 14, 1931, were as follows : — 


WtMy myerctge 

London 

. . January, 1930 . . 

Number of Sides 
1,193 

>• 9* 

1931 . . 

1,944 

We^ ended 

. . January 24, 1931 

2,140 

99 ft 

31, 1931 

1,797 

99 99 

. , February 7, 1931 

1.729 

99 99 

„ 14, 1931 

2,133 

Wei^ average 

BXRKBimBAD* 

. . January, 1930 . . 

191 

$'9 99 

1931 . . 

718 

We&fndad 

. . January 24> 1931 

685 

f» 99 

31, 1931 

718 

99 99 

. . F^ruary 7, 1931 

515 

22 

14, 1931 

311 


^ Sides oonsigiied to Ldndon. 
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Weekly average 


Scotland* 

January, 1930 . . 

yumitrqfStttf 

hm 

f» *» 


„ 1981 . . 

. . 

2,283 

Week ended 


January 24> 1931 

, * 

2,276 

ft ft 


as dla 1931 


2,186 

f* ft 


Fobrufiwpy 7, 1931 

• • 

2,213 

ft ft 


„ 14, 1931 

•• 

2,446 

Total London StyppuBS (All Sources) 
Weekly average . . Jamiary, 1930 . . 

2,737 

»a 9* 


„ 1931 . . 


4,947 

Week ended 


January 24, 1931 


6,110 

99 99 


„ 31, 1931 


4,701 

99 99 


February 7, 1931 


4,457 

99 99 


,9 14, 1931 


4,890 

WeMy average 


BiRMINaRAM 
January, 1930 , . 


437 

ft 99 


„ 1931 . . 


467 

Week ended 


January 24, 1931 


463 

99 99 


„ 31, 1931 


481 

>9 99 


February 7, 1931 


513 

99 99 


„ 14, 1931 


469 

Week ended 


Lends 

January 31, 1931 


637 

99 99 

. , 

February 7, 1931 

• . 

663 

99 99 


„ 14, 1931 

• • 

730 

Week ended 


Bradford 

January 31, 1931 


f 

294 

99 99 

. . 

February 7, 1931 

. . 

380 

99 99 

•• 

„ 14, 1931 

• 

416 

Week ended 


Halifax 

January 31, 1931 


82 

99 99 

. , 

February 7,1931.. 


94 

99 99 


„ 14, 1931 

. . 

130 


* Sides consigned to London. 


There was a slight decrease in the qtiailtity of National 
Mark beef on the London market during January, mainly 
owing to a general drop in prices in the middle of the month. 
The trade in chilled beef led the decline, and wholesalers in 
home-killed beef were shy of throwing supplies on a falling 
market. During the month, 21,908 sides of home-killed and 
Scotch-killed beef were graded and marked under the scheme. 

From February onwards, better cattle from the straw- 
feeding areas come forward, and English beef at this period 
of the year is of exceptional merit. 

The system of sale of gradable cattle from farm to ahattmr 
on a grade and dead-wmght baas has made* further p r ogro s tt . 
Many more inquiries have been reoaTed from fsrmass, and 
there is now a regular supply of cattle reaching the masiset 
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£roia sales on this system. The msuranoe scheme against 
disease is in operation, and all wholesalers who are buying 
cattle under the system have taken out policies. 

The National Msak. beef scheme was inaugurated at Leeds 
and Bradford on January 26, and at Halifax on January 27. 
A most satisfactory start was made at each centre. During the 
first week, 1,013 sides of beef were graded and marked. The 
quality of the beef ofiered for grading at these centres was 
unusually high. 

Beport on the National Hark Scheme for Apples and Pears.— 

The apple and pear scheme has now completed its third 
season and may be considered to be firmly established. Most 
of the authorized growers realize that the advantages 
accruing from its operations are not necessarily to be found 
in any immediate or definite increase of returns to the grower, 
but rather in the general success and progressive improvement 
in marketing which is proving of benefit to the industry as 
a whole. 

Judging from observations made at the Imperial Fruit 
Show at Leicester last October by authorized packers and by 
growers who applied there for authorization, there is no 
doubt that the scheme is not only firmly established but is 
moving forward by its own momentum. Its progress has 
certainly exceeded anticipations. 

By drawing attention to the active demand for high-grade 
home-grown apples and pears, the scheme has induced growers 
to make more strenuous efiEorts to improve the quality of their 
crops. This has been welcomed by those County Authorities 
who are concerned with fruit production because of the support 
which it afiords to their own efforts and the acceleration of the 
progress of their work which has resulted. 

Authorized Packers . — ^During the first two seasons, 70 
growers were authorized to apply the National Mark to apples 
and 9 to pears. During 1930, a further 27 have been authorized 
for apples and 9 for pears, making the present total of 
authorized packers 97 and 18 respectively. Last season’s 
heavy crop of good quality pears may have been to some 
extent responsible for the * relatively large increase in the 
number of pear packers. 

QuantUff Marketed and Standard of Production , — ^No definite 
infonnation is available of the quantity of apples and pears 
marketed under the Mark, but information obtained from 
both growars and distributors makes it obvious that the 
total number cff packages of National Mark apples has 
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steadily increased from season to season. Dneing 11190, the 
position has been affected by the abncmnal export of home* 
grown apples to Germany, Holland and Belgium. 

At the beginning of the scheme, the growers packing under 
the Mark were mainly those who had preTionsly graded and 
packed approximately to National Mark standards. Otibsr 
growers, however, applied for authorization in respect of, 
apples without a full realization of the meaning of the quality 
standards required by the scheme, and consequently found 
that the proportion of their total produce that reachedNational 
Mark grade was very small. The National Hark Scheme has 
undoubtedly been an object lesson to many growers of low 
quality fruit, and, largely as a result of National Mark pro- 
paganda, apple growers in all districts have been exerting 
every effort during the last two years to secure better quality 
supplies. The result of these efforts is now becoming visible, 
and it is probable that, although the apple crop in 1930 was 
only fairly good as regards total weight, the quantity of good 
gra^ apples marketed has been greater than in any previous 
season. This improvement in the standard of production, 
however, cannot 3 ret be fully demonstrated in terms of 
National Mark packages. Large-scale growers qrbo are now 
producing high quality fruit, and who are changing over to 
packing in accordance with the National Mark regulations, 
find that the organization of grading and packing staffs is a 
matter of great difficulty. Hence, it will be two or ibtee years 
h^ore the whole of the output of such growers can be marketed 
under the National Mark. 

IHetributicm of SvppUea . — In the first year of the soheme, 
the distribution of National Mark apples and pears was 
almost wholly confined to the London and Manchester 
markets. The publicity which has been undertaken and the 
advertising power of National Mark apples themselves have 
created a live interest in the soheme in practically all provincial 
markets, with the result that, in the second season, limited 
supplies reached all the ^incipal midland and northern pro- 
vincial markets. During the 1930 season, several authorized 
packers made determined and successful efftnts to deem- 
tralize distribution, and their oonsignmarte of Natioatd Mark 
supplies to the smaller markets stimulated local intnaats 
and met with a keen demand. 

Inspection of NaHonei Mark SvppUes.'^Vimiis to pachwea 
and markets in connexion witii the soheme have bemirqguladsF 
aadertsken by the Mmistry's staff, and it may he said that tlai 
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stManilucd ci quality of National Mask apples and pearo hae been 
ntaintained during the season. It is noteworthy that a 
general improTement is taking place in grading Mid iMoktng, 
owing to increased experience of packing operatives and closer 
supervision of their staffs by authorized packers. 

AiMndments to Sehetne. — ^As a result of experience gained in 
the working of the scheme, certain minor amendments were 
effected before the 1930 season. The most important amend- 
ment was the abolition of “ C ” grade dessert apples, which 
may not now be packed under National Mark labels. 

Paekagea. — ^The schedule of approved packages drawn up 
at the outset of the scheme appears to have met requirements, 
and very slight variations have been necessary. It is notable, 
however, that growers prefer non-returnable packages and are 
very reluctant to use returnable packages with the National 
Mark. This indicates a definite advance in marketing praotioe. 
It can seMom be advantageous to market graded apples in 
the SMne t3npc of package as is used for ungraded supplies. 

Jjobda. — ^National Mark apple and pear labels seem to have 
given complete satisfaction to authorized packers and to sales- 
men, and no complaints have been made on the score of cost 
or suitability. 

OenercU. — The statutory grades and the conditions govern- 
ing the application of the Mark will be adhered to in the 
coming season, and there is every indication that the scheme 
in its pr^nt form will continue to operate with growing success 
and wid^ng infiuence in the industry. 

National Mark Strawberries and Oienies.— Following a 
consultation on the schemes with the relative Sub-Committee 
cff toe National Farmers’ Union, it seems unlikely that any 
restriction will be imposed as to the varieties of strawberries 
tout may be packed under the Mark during the 1931 season. 

The question of making further additions to the types of 
ecmtainers which may be used under the National Mark 
Schemes for strawberries and cherries, including some new 
types oS punnets, is under consideration. 

Natiaiial Mark CHd«.-It ha 49 been decided, on the recom- 
mendation of the National Mark Cider Trade Committee, to 
modify the condition regarding the total annual ^‘throughput” 
of dder of all Idnds which must be attained by persons or firms 
deetring to become enroUed in the National Mark Scheme ae 

aut&oriaed bottlers/’ The “ quantity qualification ” has now 
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been fixed at 2,000 gallons per annum, instead of 3,000 gaUans 
as at first proposed, l^e figure is, of course, tentative and 
subject to review in the light of experience, 

The following additional firms have bear recommended for 
authorization imder the Scheme : — 

GHouoester : Wiricwar Cider Co., Ltd., Wndcwar. 

Hereloid: J. Boulton & Sons, Ltd., Barrs Court Cider Works, 
Herriord. 

H. P. Bulmw & Co., Ltd., Hereford. 

London : Wm. Gaymor & Son., Ltd., 581-589 Hackney Road, 

B. 2. 

Norfolk : Wm. Qaymer & Son, Ltd., Attleborou^^. ' 

PaUicitF for National Mark Frodnoe.— The first National 
Mark Shopping “ Week ” of the year was held at Derby, from 
February 4 to 14, concurrently with the Derby Homes and 
Industry Exhibition, at which the Ministry stt^^ a display of 
National Mark products. The Exhibition was opened by Sir 
Thomas Middleton, K.C.I.E., K.B.E., C.B., Vice-Chairman of 
the Development Commission. The “ Week ” was well 
advertised by means of hoarding posters and press advertise- 
ments ; local activities included a window-display com* 
petition and an essay competition for the senior school children, 
for both of which the Ministry offered prizes. 

Following the advertisement of the National Mark Egg 
Scheme in producers’ journals towards the end of 1930, adver- 
tisements of National Mark eggs were inserted in the principal 
journals circulating amongst retail grocers and dairymen. 
Further publicity is also being given to National Mark flour 
by means of advertisements in certain of the more important 
newspapers in the Eastern Counties. 

National Mark beef is being regularly advertised in Bir- 
mingham, Leeds, Bradford and Halifax by moans of press 
advertisements and in other ways, in oi^er to stimulate 
demand in those areas. One enterprising retail butcher in the 
London area has had prepared a short film advertising 
National Mark beef which is being shown in a local cinema 
theatre for twelve months. This is but one of many instances 
of individual advertising of National Mark products whicb have 
recently come to the Ministry’s notice. 

Two new leaflets, on the subject of National Mark flour and 
National Mark eggs, respectively, have been issued by the 
Mhtistry. The former — ^Marketing Leaflet No. 12E — c<mtauw 
a recipe for making bread with National Mark AU-Engliidi 
Yemnan flour on a commercial scale, baaed upon testa, made cm 
behalf of tike Ministry by the Director of the National BafcsEy 
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Sohc^oly with a number of samples of flour produced from 
Yeoman wheat of the 1930 crop drawn from all parts of the 
country* Arrangements have been made for copies of the leaflet 
to be placed in the hands of practically every bsikm* in the 
country. Marketing Leaflet No. 6G is intended mainly for 
supply to retailers of National Mark eggs for distribution to their 
customers* It contains some fifty recipes for egg dishes, pre* 
ceded by the following foreword : — 

It Is not so many years ago that the breaking of an egg was attended 
by some amount of speculation as to what the nature of the contents 
xni^t be. Improvements in marketing methods have, however, raised 
enormously the general standard of eggs placed on sale. The most 
notable advance in this direction was made when the National Mark 
soheme was applied to home-produced eggs of the finest quality. 

In a relatively short time National Mark eggs have deservedly gained 
a prominent place in the markets of the country, even in quarters where 
formedy home-produced eggs maintained but a precarious footing in 
oompetition with carefully selected and graded imported supplies. The 
reason for this is not far to seek. The consumer always prefers home 
produce provided that it can eai»iiy he identified as such, that its quality 
is reliable, and its price reasonable. 

National Marks eggs are guaranteed to he clean, home-produced eggs 
of first quality. They are inspected before a high-power lamp before 
packing, and no stale or defective egg passes this test. After inspection, 
they are graded into four weight grades : — 

SpBCiAn weight, a very large, special, breakfast egg. 

Stanbabd weight, a largo egg. Egg-cups are designed for this 
size and oooJ^ry recipes are based on eggs of this weight. 
Mbdiuh weight, a medium-sized, all-purpose egg. 

PuLUET weight, a small egg, suitable for children and invalids. 

Every National Mark Egg Packer is registered, and his premises and 
eggs are subject to Government inspection. 

Since the quality of eggs is not apparent to the housewife until they 
are broken, the fact that National Mark eggs are all tested shortly 
before they leave the packing stations provides a valuable safeguard. 
It is most important in preparing egg dishes to bear in rand that the 
consistency of the idbiuncn in the eggs has a very considerable effect 
on the result. This consistency weakens with age and with depreciation 
in quality of the egg, rad the best results cannot be obtained by the 
use of so-called “ cooking varieties. By buying National Mark eggs 
you can bo sure of securing home-produced eggs of uniform high 
quality, dean, sound, graded as to weight, rad packed according to the 
most approved modem methods. 

AJll grades are of first quality : the difference in grades is a matter 
of wei^t only* There is a difierenoe of more than J lb. between a dozra 
eggs of “ Special grade rad a dozen eggs of ** Pullet ” grade ; this 
diSerenoe is reflected in the price. 

Tke Kationid Mark is your guarantee of value for money. 

Look for it on the egg^oase or oarton — not an the eggs. ^ 

Copios of th© above-montioned leaflets may be obtained, 
free of charge, on application to the Secretary, Ministry of 
Ainicmltore and Fisheries, 10 Whitehall Place, London, S.W. 1. 

ot nmoiua KwkaiidoQierBhiiie the 

Brjftidi Industries Pair, Olympia, London, February 16-27, 
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{Mtrt of the Skigland and Wales stand was devoted to a National 
Mark egg grading and patting demonstration, (me of the latest 
types <A grading machine being used. The rast of the stand 
comprized a representative display of home jnodaoe. 

The England and Wales oconpanoy of the Empire Matiurtlog 
Board’s diop in High Street, Birmingham, r^erred to in 
last mcmtii’s ireae, came to an end on February 7, after a very 
successful fortnight. The shop attracted a crowd of vudtore 
every day, and keen interest was dis^dayed by both the general 
public and the traders of Birmingham. A wide-range bf home- 
produced foodstuffs was displayed and samphw of many of the 
commodities wmre on sale, including National Mark eggs, 
apples, flour, pharmaceutical malt extract ; also canned 
fruits and vegetables, canned fish, tinned milk, tomato 
chutney, etc. The total number of separate samples sold vws 
25,006. An egg grading and packing demonstration, giveh 
daily by the Chelt^iham Egg Packing Station, proved very 
attractive ; and the Empire Marketing Board’s cookery 
demonstrations were also well attended. There is every 
reason to hope that the sale of home produce in the Birmingham 
area will receive a considerable stimulns from this undertaking. 

National Mark produce was displayed at the Derby Homes 
and Industry Exhibition (February 4 to 14) in connexion 
with the National Mark “ Week ” held in that town, and 
also at the Shire Horse Show, Agricultural Hall, London 
(February 24 to 26). 

lbs Oofflsctive AdvertbiDg of Datdi Hatticattaml Bradiioe.— 

Hie following translation of a recent article in a German 
journal 18 of special interest in view of the publicity now being 
fuidrataken in this country on behalf of National Mark and 
otiicr home products. The PreiaberuM^dU beim DeiUadten 
Imtdmrtache^tsrat reports — 

For a good many years past, the managemrait of the oo-opem- 
tive auctions in Holland have had in operatitm a system of 
ooUeotive advertising for Dutch produce such as v^etahles, 
fruit, potatoes and, in certsun cases, flowers. An advertiaement 
fund has been created which derives its income bom oon- 
trihutions made by the oo-operative aucti<m markets. Hie 
oontribution oontists of pee cent, of turnover dwmg 
tbs previous year. In tim year 1930, the reompto from this 
souree amounted to 46,000 Dutib Aetbaa (appoxutratd^, 
£3,005) ; from tbs previous year tiiere #iu a surras ^ 
17,000 fi. (spfnmuMrtely £1,406), ubkiii, togstimr with Mjasrvss, 
resdited in a total sum of 77,000 fl. (app»ximatsfy £0^370^ 
being available. 
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In North Holland, 10,000 fl. (approximately £827) were 
devoted to the advertisement of the produce of the province, 
and, in Westland, a special fund of 7,000 fl. (approximately 
£S79) for the advertising of grapes was contributed by the 
12 co-operative auctions that have formed a special society 
in that province* The particular advertising campaign financed 
from these two sources extends to cabbages, tomatoes and 
grapes. The methods used included the sending of samples <d 
cabbages to America and England, of grapes to India, of 
tomatoes to America, and of early potatoes to the Rhineland 
and to Westphalia. In the latter case, and in order to interest 
wholesale and retail dealers, extended use was made of 
advertising posters on pillars and walls and of advertising 
cards. 

The collective advertising organization, referred to in the 
first paragraph of this note, made use, for the most part, of 
time-honoured methods. For furthering consumption in 
Holland, 500,000 pamphlets containing recipes were dis- 
tributed to retailers ; posters, advertisements on business 
letters and on envelopes, and other similar means were utilized, 
including illuminated signs in the large towns. 

Dutch opinion regards the results as good. Particular 
attention was given to the display, in trains and trams, of 
seasonal advertisements for special produce. As soon as a 
particular Dutch horticultural product came into season, 
advertising cards were hung up in the trams in the large towns, 
and also in business houses or on the railway, drawing atten- 
tion to it. For example, this plan was adopted during the 
season for hot-house tomatoes and for tomatoes grown under 
glass without heat. The general opinion was that, in the case of 
tomatoes, noticeable success was achieved. It should be 
mentioned, however, that, in the case of tomatoes, advertising 
posts in the streets were widely used. With grapes, 
illummated advertisements in the main street of the seaside 
resort of Scheveningen were employed. 

Advertisement abroad appears to the Dutch to be specially 
necessary, because consumption abroad has decreased in the 
last few years on account of the difficult economic situation in 
those countries that have been regarded as the chief market for 
Dutch produce. Holland took part in the exhibition in Zurich, 
with th e result that Switzerland became an important oon- 
suiiier of Dutch produce. Holland also took part in the ex- 
hihiticm in Antwerp. Advertising posters for Dutch wares were 
also distributed in foreign countries and particutely when the 
season for important Dutch produce was begmnmg. 
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Marketing Grants. — the iasue of Uus JotrsniLXi lor 
September, 1930 (pages 697-8), there appeared a list of grants 
authorized by the Miiustry up to the end of June, 1930, out 
funds made available by the Empire Marketing Board for the 
improvement of marketing of agricultural produce. Applica- 
tions for grants of this nature have to be supported by evidence 
indicating that the venture contains some novel element and 
that it involves a commercial risk that would not normally be 
accepted by the applicant. Grants may also be made either in 
aid of specific items of marketing research undertaken on the 
Ministry’s behalf or in return for certain services. 

The following further sums have been granted by the Ministry 
during the half-year ended December 31, 1930 : 


Amount 

To Whom Payable 

Purpose. 

•£42 for 1 year to 
March 31, 1931 

Wiltshire Egg Producers, 
Ltd. 

To provide coat- 
ings data in respect 
of egg packing 
station. 

♦£42 for 1 year to 
March 31, 1931. 

Norfolk Egg Producers, 
Ltd. 

Ditto. 

*£42 for 1 year to 
Jime 30, 1931. 

Cumberland Poultry 
Farms, Ltd. 

Ditto. 

♦£42 for 1 year to 
March 31, 1931. j 

j 

Melton Mowbray and 
District Farmers’ Asso- 
ciation. 

Ditto. 

*£31 10b. for nine 
months to March 
31, 1931. 

Gloucestershire Marketing 
Society, Ltd. 

Ditto. 

♦£680 for 1 year to 
Sept. 30, 1931. 

University College of 
Wales. 

Marketing (ad- 
visory and statis- 
tical)inveBtlgations. 

♦£800 for 1 year to 
SeptembOT 30, 
1931. 

Cambridge University. 

Pig recording. 

♦£688 for 1 year to 
July 31, 1933. 

Oxford Univeniity (Agri- 
cultural Economics 
search Institute). 

Investigatioxks in* 
to the maiketing 
of farm produce. 

£350. 

Shenlsy Poultry Products, 
Ltd. 

To meet addi* 
tional costs incurred 
while actmg a# e 
poultry paddng 
demonstration 
centre. 


* These era tac(mtinuaiiceo|gnm1«]^ravioai^ii)a4e. 
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(SomsuSaaer Madcetbg in Queenslaiid.— The latest Report 
d the Director of Marketing is a brief r^um4 of the operaticois 
oi '^le fifteen oommodity marketing boards in Queensland during 
tile year ended June 30, 1930. These boards have been estab- 
lished under the Primary Producers’ Organization and 
Marketing Acts, 1926—1928, and the Fruit Marketing Oi^aniza- 
tion Act, 1923. 

The past year has seen interesting developments in one or 
two commodities. Barley producers in the past have been 
unable to secure the whole of the brewers’ trade in malting 
barley. This has not been because of the poor quality of the 
malt from Queensland barley, but rather because of the 
inability of the home producers to furnish an adequate supply 
from year to year. To remedy this the Barley Board was 
established, and already an arrangement has been made 
between the brewers and the board for the disposal, for malting 
purposes, of the whole the unsold portion of last year’s 
crop. It is expected that aU the malt used in Queensland will, 
in future, be made from Queensland barley. 

The Cotton Board during the past year has acquired the 
ginning plant of the British-Australian Cotton Association. 
The ginning and oil-milling operations will now be under the 
control of the Board. 

The Wheat Board has come to an agreement with the milling 
interests for the purchase of between 3| and 4 million bushels of 
Queensland wheat at prices based upon Sydney quotations. 

Ownership of the various commodities is vested in the boards, 
but in most cases the pooled crop is marketed through the 
ordinary trade channels ; the activities of the boards are 
chiefly confined to regulating the volume of supplies going on 
to State, inter-State, and overseas markets, providing for 
equalization payments to producers and fixing the com- 
mission charges to be made by the marketing agents. 

It is regarded as evidence of the general satisfaction on the 
part of the producers that no board once established has been 
^Boontinued. In the case of some commodities, e.g., butter 
and cheese, the boards have been renewed for further periods 
without any opposition, and in other cases ample majorities in 
favour of continuance have been forthcoming. 

Thf ifM*- Potato MbTement in Germany.— The German 
*' Martt Potato Movement,” which was briefly described in these 
pagae in the issue of March, 1930 (p. 1193), has progreMed 
steadily tince its inception two years ago. The Hanover Mark 
Potato Assodation, which was the pioneer in the movement, 
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inoreased its sales froin 120 tnu^-loads ia 1928 to 260 ia 1029, 
and to 280 up to November 20 in 1930. Sbnikr (urgaliiBaitimM 
are now operating in the Provinces of Westphidia, Saaony and 
Silesia, and the Free States of lippe, Saxony, Wnrttmnbeig 
and Bavaria. As the result of a joint agreement, all the Kadk 
Potato Associations are now marketing their produce undent the 
same standards as those originally established in Hanover. 
They have adopted, in addition, a uniform " Eagle ” l»and With 
the words “ Qerman Mark Potatoes,” in oonjunctUHi with a 
special Association Mark in each case, as shown, on the 
specimen label reproduced below. 





Notb: The ImSHKdonMd label is printed in blsok with tbs 
exocptioa of the shield wfatoh is red, the figmS' of 
the horse showing bofi on this. 

In the control sjvtem of the Made Potato Assooialioxtt, an 
attempt is being made for ihe first time in Germany to ipve 
buyers of potatoes some guarantee of unilmmity of variety 
and dressing in their purohaees. Oertaia varisries tmly are 
permitted to be sokl under the Made, and there ia atfkt 
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inspeetion both ol ‘^le growing crop and of individual ccnudgn* 
ments. This implies in some measure a guarantee of eating 
qualityt although it is recognized that, in this respect, the 
influence of such factors as soil, manures and methods of cul- 
tivation is not yet adequately understood. 

Special care is taken to market the potatoes in as attractive 
a way as posnble. They must be sold in new, sealed sacks, 
ea(fli bearing a branded label with a control number. An 
interesting recent development is the sale of Mark potatoes in 
S-lb. and lO-lb. paper packages bearing the Mark ; although 
this trade is still in the experimental stage, it appears to promise 
well and to meet a definite demand on the part of the Glerman 
housewife. 

The success of the Mark Potato Movement must depend 
ultimately on whether the producer is adequately rewarded 
for the extra costs of producing a high-grade commodity. 
Hitherto, this appears to have been achieved, and the trade has 
willingly paid a premium for Mark Potatoes, averaging about 
6d. a himdredweight without sack ; as against this, it is 
estimated that the extra cost of preparing Mark Potatoes for 
market amounts to about 4d. a hundredweight. 

Strictly speaking, the Mark Potato is a luxury article, to the 
preparation of which very special care has been applied. The 
supplies have come hitherto, and are likely to continue to come, 
from a small minority of the most capable and progressive 
producers, consisting largely of seed-potato growers who are 
accustomed to the observance of a very high standard. In 
spite of its valiiable educational effect on growers and the trade, 
the German Mark Potato Movement has apparently its 
limitations under existing conditions. 

Potato “PlrtaMS” Eadiange.— The first “futures” ex- 
change for potatoes in the world has been started in Chicago, 
aocordixig to the bulletin of the Preisberichtstdle beim deutachen 
LttndmrtacbafimiU. The first business done was in March 
delivmies of Idaho Russets, the most popular American variety. 
The official U.S. No. 1 grade has so far been recognized as a 
satisfactory basis fear deals in futimes. Prices are quoted in 
dicfllaro per 100 lb., and the smallest unit that can be dealt in is 
one waggon of 360 sacks <rf 100 lb. each. Delivery must be 
made to <me of the two goods stations in Chicago. 

This expcKTimont should certainly be closely watched by the 
potato trade, and especially in Europe, where, except for grain, 
there has hitherto been practically no organized trading in 
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futures iu any locally grown a^iniltarai produce. It will be 
interesting to see whether potatoes, which axe so mudi more 
perishable and difficult to grade and transport than grain, 
can, in tlw long run, be successfully handled on a futures ” 
market, and whether a stabilization of prices will result. 

The American Markating Act. — ^The following excerpts are 
taken from a Press release of an address by Mr. Alex Le|^, 
Chairman of the Federal Farm Board, to the College of Agri* 
culture, University of Illinois 

“ The prime object of the Agricultural Marketing Act is to 
place agriculture on a basis of economic equality with other 
industries. Producer co-operation is the chief means provided 
for bringing about that result. Our job, as well as tlmt of all 
other agencies interested in the betterment of agriculture, is to 
assist farmers in every way possible to make the co-operative 
programme effective.” 

” The Agricultural Marketing Act offers Oovemment assist- 
ance to the farmer in obtaining what are, perhaps, his greatest 
and most immediate needs — a marketing system operating in 
his interest and the adjustment of production to the probable 
consumer-demand. Of these, perhaps the more important is 
the latter, for even a perfect marketing system will not return 
the grower a satisfactory price if he produces a quantity far 
in excess of the market demand. On the other hand, production 
of the quality and quantity that the consumer wants wiU not 
give the b^ results uiiless the marketing machinery is 
operating in the interests of the producer. The attainment (ff 
both, we believe, becomes reasonably easy through organiza- 
tion, but appears hopeless with 6| miUion farmers acting in- 
dividually and without regard to what their neighbours are 
doing. O^anization has been recognized as a necessity in othw 
lines for a longtime. To be on an equality with highly organized 
industries, farmers, too, must be organized.” 

“This Act is not a relief measure. Congress discarded 
all the proposed schemes for artificially raising the price of farm 
products in favour of a plan to assist farmers, acting coUectivel^, 
to (xmtrol their industry Mid put it on a sound financial basis. 
In this Act, Congress says to the Amerioan farmer that tiw 
Qovammmit stands ready to help him just as far as he is wilHz^ 
to go in oon^Uing his own industry.” 
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THE CONTROL OF THE CABBAGE ROOT 

FLY 

Hbbbbet W. Miles, M.So., Ph.D., 

Victoria University, Manchester. 

Of the insect pests that occur in more or less serious numbers 
each season, none is more persistent in its attacks or occasions 
greater loss than the Cabbage Root Fly (Chortophila brassicae 
Bch4). This insect has received a good deal of attention during 
the last quarter of a century, and a fairly detailed knowledge 
of its life history and habits has been worked out.* Several 
methods of control have been advocated from time to time, 
and some of them have proved quite eflScient under experimental 
conditions. In spite of this, however, severe injury to market 
garden and field crops is still prevalent, and in general little is 
done towards checking the loss. 

Host Plants. — Cauliflowers appear to be especially sus- 
ceptible to attack by the Cabbage Root Fly, possibly because 
the time of setting out in the early summer coincides with the 
appearance of the spring swarm of flies, and the drought that 
is often a characteristic of this season prevents the plants 
becoming established quickly and renders them less resistant 
to insect attack. Summer cabbages are subject to severe 
infestations, and turnips, swedes and radishes are commonly 
attacked. Other plants that may be attacked from time to 
time are autumn-set cabbages, Brussels sprouts and Swiss 
ehards, and such flowers as wallflowers and stocks. Weeds 
also harbour the pest, and among the wild host plants are 
charlock, wild mustard, garlic mustard and shepherd’s purse. 

IVpes of Attack. — In the most common form of attack, the 
eggs are laid either singly or in small clusters in cracks in the 
soil near the plants, or in the crevice around the stem when the 
wind has slightly rocked the plants. On hatching, the maggots 
descend to the base of the stem and feed among the young roots 
near their fimetion with the main roots and the stem (Fig. 1). 
As the maggots develop, they destroy the roots until only a 
blackened, decaying, snag-like root devoid of lateral branches 
is left, and the maggots may be found more or less embedded 
in the decaying stem tissue. 

A second type of attack occurs on turnips and radishes whore 
the maggots make tunnels in the fleshy “ roots.” This mode 
of attack is fairly general, but does not seem to cause such 
serious losses as attacks on cabbages and cauliflowers. Possibly 

♦ Vide Ministty of Agriculture Advisory Leaflet No. 18. 


COKTBOI. ov Cabbaob Scot Fur, 


owing to the rapid ^wth made by these plants the magjfj^ts 
seem to have difficulty in finding suitable food, for they wander 
extensively in the tissue of the host plant and appear to do a 
considerable amount of feeding before reaching maturity. 
Similar winding tiumels may occur in the fleshy stems of 
cabbage and cauliflower plants, but this is not normal and the 
injury is practically negligible. 

A third form of attack by the Cabbage Root Fly occurs when 
the e^ are laid, not in the soil, but somewhere about the head 
of the plant. On hatching, the ma^ots work their way into 
some siutable site in the upper part of the plant. This type of 
attack has not been widely observed, but was noted on cauli- 
flowers in Lincolnshire in 1923,* and has occurred on swedes 
in Lancashire and North Cheshire during the seasons 1928-30. f 

In the attack on cauliflowers, the .maggots were foimd 
tunnelling in the fleshy branches of the emds. The infested 
plants produced open curds and were consequently unmarket- 
able, and the bacterial rot which followed the maggot injiny 
accentuated the loss. 

In July, 1928, the writer’s attention was drawn to a yellowish, 
moist rotting about the growing points of half-grown swedes, 
and examination showed that the rot appeared to be the result 
of attack by maggots which, when bred out, proved to be 
Cabbage Root Fly. The maggots were tumielling into the fleshy 
bases of the leaves and often into the “ root ” below the 
growing point, six to ten maggots occurring on a single plant. 
As the result of the attack some putrefaction occurred amongst 
the swedes, but did not become serious because the season was 
dry. Many plants could be found in which the terminal bod 
was destroyed and a small hole, often hidden by the growth of 
axillary buds, led into a larger cavity in the neck of the swede 
(Fig. 2), When the crop was lifted approximately 60 per emit, 
showed more or less serious rot penetratiug from the neck 
inwards. Subsequent observations of other swede crops showed 
that similar attacks of varying degrees of intensity occuned 
throughout Lancashire and North Cheshire. 

In 1929, eggs of the Cabbage Boot Fly occurred from eariy 
June onwards until early September on the u|^)er surfaces d 
the stems of swedes, usually singly or in twos. The maggots 
entered the stems near the point where the eggs were laid, or 
wandered down and entered near the axil. In some instanoes, 
the maggots tunnelled through the stem froitt the upper to the 

* Annual Report, Kirton Agrioidtural Institate, 1988. 

t AffriariHiml PngrtU, Vob VS, p. 64. . 
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lovrw Buxiaoe, and in others they entered the stem and turned 
downwards towards the base. At the point of entrance of the 
larvae, a circular or elongate wound developed, which gradually 
became filled with loose brown rotting tissue (Fig. 3). When 
the point of entrance was distant from the axil, the maggot 
reached maturity in the leaf stalk, but, when it occurred near 
ihe base, the maggot frequently tunnelled beneath and de- 
stroyed the terminal bud. The destruction of the terminal 
bud resulted in the development of axillary buds and caused 
a many-necked condition like that associated with attack by 
swede midge. Sometimes a bottle-necked condition occurred, 
similar to that described by Walton* as following midge attack. 
As a result of attack by Cabbage Root Fly, the swede crops in 
the north-western counties suffered severely from “ neck rot ” 
both in the field and, later, in storage. 

Control Measiures. — Among the control measures constantly 
recommended are the judicious rotation of crops, the avoidance 
of excessive cropping with cruciferous crops and the thorough 
cultivation of the land in autumn and winter. The value of 
inter-oidtivation, hoeing, earthing-up and applying light 
dressings of forcing artificial manures is also well known, and, 
on most successful market gardens and holdings, close attention 
is paid to these operations. The value of insecticidal treatments 
is, however, less well known and forms no part of general 
practice. During the past three years, demonstrations of direct 
insecticidal and repellent treatments have been carried out 
in Lancashire and Cheshire and convincing results obtained. 

The Uee cA Crarosive Sublimate. — Corrosive sublimate or 
bichloride of mercury was mentioned in connexion with the 
control of Cabbage Root Fly as long ago as 1864, but it is only 
within the last 15 years that serious attention has been given 
to its use. It is now the standard control measure in America 
and Canada, and appears to be consistently beneficial. It is a 
white cr^talline powder that dissolves very slowly in water. 
Being highly poisonous, it must be hsmdled with great care, 
and since it corrodes metals it should be used in enamel, wooden 
or glass receptacles. Though toxic to plants when used at high 
concentrations, it is harmless when used at dilutions of 1 in 2,000 
or 1 in 1,000. 

The following procedure has been adopted for small-scale 
work in gardens. The corrosive sublimate was weighed out into 
} on. lots and packeted. Each i oz. packet was sufficient for 
2f 1 ^. of water, this wnount being chosen for convenience of 
• This JovsHJOi, September, 1987, p. 647, 
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mixing in a 3'gallon pail. After thorough stirring, to dissolve 
the corrosive sublimate, the solution was applied by means of a 
small tin pressed out to form a Up and nailed to a strip of wood 
about 18 in. long. Such a ladle proved very satisfactory for the 
application of the solution. About pint was allowed for each 
plant and applied so as to flood the soil evenly around the base 
of the plant. The solution was appUed three to five days after 
the setting of the plants and repeated, at least twice, at intervals 
of seven to ten days. 

For market garden use, where a larger area was to be treated, 
the solution was made up in a 40-gallon barrel, 4 oz. of corrosive 
sublimate being dissolved in hot water and added to complete 
the bulk. 

In the accompanying table, details are given of the results of 
one of the demonstrations carried out in 1029 on oauUflowers 
(Fig. 4) 


Plot 

No. 1— 
Treated 


HeaUhy 
pUmta 
.. 290 

percent, 

94*1 

Injured 

plants 

18 

percent, 

5*9 

Control 


31 

44*3 

39 

66*7 

No. 2— 

Treated 


.. 296 

96*1 

12. 

3*9 

Control 

, , 

18 

28*1 

46 

71*9 

No. 3~~* 

Treated 

, , 

317 

92*9 

24 

7*1 

Control 

. . 

36 

62*0 

22 

38*0 


Average for treated plots 94*4 per cent, healthy ; 5*6 per cent. 

attacked* 

Average for check plots 44*8 „ 65*2 „ 

In 1930, a similar demonstration was conducted under market 
garden conditions, and records were kept of the materials used 
and the time required. The following are the details : — 

40 gal. of solution containing 4 oz. corrosive 
sublimate 

Number of plants treated . . . . . * 1,200 

Approximate quantity for each plant * . | pint 

Total cost of solution . . . • . . 2s. I0|d. 

Cost of solution for 1,000 plants • . 2t. 5d. 

Time required for treaitmentt two men 
working one hour : — 

Cost, at per hotir la. 6(2. 

Cost of labour for treating 1,000 plants 1#. Sc2. 

Totid cost of labour and elution for 1,000 plants . . . . 8a. 8c2. 

In this demonstration, the number of attacked {Jiants was 
reduced from 47 per cent, to 1$ cent, by a single treatmwt ; 
thus an additional 300 plants were arailable for marketing 
in each 1,000 set out. 
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These dendUMistratioils give definite indications of the value 
of corrosive sublimate against the Cabbage Root Fly and, where 
the method can be employed, it is well worth adoption as a 
ronlane treatment. For small scale operations, where it is 
thou^t inadvisable to purchase quantities of corrosive sub- 
limate in powder form, the material can be obtained from 
chemists and druggists in tablet form. Four tablets per gallon 
give the required concentration of 1 in 1,000. 

The cost of the corrosive sublimate treatment and the difficul- 
ties attendant on the employment of a liquid render this method 
of controlling Cabbage Root Fly unsuitable for application on a 
field scale. There is, therefore, a need for a simpler and cheaper 
method of control, and to meet this need experimental work 
is in progress at Manchester University. Preliminary trials have 
been carried out, using naphthalene, applied in dry crystalline 
form, and commercial, light creosote absorbed in precipitated 
chalk, and other suitable carriers. Both these materials have 
given indications of their value as repellents when applied a 
day or two after setting out the plants, the dressing being 
repeated, at least twice, at weekly intervals. The naphthalene 
is applied by hand to the soil about the plants, 15 lb. being 
sufficient for a single dressing for 1,000 plants. The creosoted 
chalk dust is applied by means of a knapsack duster, 2 lb. being 
sufficient to treat 1,000 plants at each application. Should 
those materials, upon ftirther investigation, prove satisfactory, 
they will be suited for use as repellents against Cabbage Root 
Fly on cauliflowers, cabbages and swedes grown under ordinary 
field conditions. 

The writer’s acknowledgments are due to Messrs. N. J. 
Macpherson and W. L. Steer for their assistance with the 
field demonstrations and trials, and to Mr. C. P. May for help 
with the survey of swede injuries in Lancashire. The v-riter is 
also grateful to Mr. J. J. Green for his interest in the work and 
for furthering the investigations. 
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finemeuti lastiiig about 24 hours, they are allowed to run out- 
side in pens specially partitioned oft for each batch. As the 
young ducks develop, they are passed on through the several 
compartments that comprise the brooder house, rexnaining 
about one week in each. The last compartments hold the 
birds reaching the killing stage and are not artificially heated. 
Sandy earth is used on the fioors of the brooders, which are 
deaned out at regular intervals, the earth being renewed. 
The grass run to each compartment is, by a careful arrangement 
of hatches, allowed a short period of rest before being restocked. 
The land, which is light and sandy in character, is well drained, 
and the actual paddling of the ducks helps to tighten up this 
light soil, and, to some extent, improves its moisture-holding 
capacity. The herbage, which is poor, is also improved in some 
d^ree by running the ducks on the Icmd. 

The continuous stocking of the runs with ducks does not 
appear to affect the health of the young birds in any way. 
Ducks suffer from very few diseases, and, as a general rule, 
their health gives little cause for anxiety. 

Soon after hatching, the ducklings are given a fattening 
ration which includes white maize meal, barley meal, and 
semi-solid butter milk. This last ingredient no doubt helps to 
make the flesh of the Pekin approximate to the whitish character 
of that of the Aylesbury. 

The birds are killed when they reach a weight of about 6 lb., 
usually attained in about eight weeks from the date of hatch- 
ing. They are rough-plucked, tied down, and sold in Leaden- 
hall Market. The owner claims to average Is. profit on every 
duck marketed, and considers that the prices obtained are 
good and well above those usually obtained for the ordinary 
class of duck. They do not, however, exceed the prices given 
for first-class Aylesbury ducks, which sometimes realize as 
much as 3d. per lb. more than that given for Pekins. 

The Pekin’s hardiness, excellence of flesh and rapid growth, 
together with its ability to produce a large number of hatching 
eggs, Me considered by the owner of this farm to outweigh the 
disadvantage of the orange colouring of the beak and legs. It 
is the intention to develop the farm so that it will be capable of 
ptodudng 6,000 table ducks a yoM. 

[For the aooompanying photographs of the Pekin ducks 
referred to above, which are the property of Captain Boland 
Hewitt, MLC., Roxhall Farm, Foxhall, Ipswich, the Ministry is 
indebted to the Editor of The Featherei World.] 
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COUNCIL OF AGRICULTURE FOR ENGLAND 

The Thirty-fifth Meeting of the Council was held on Thursday, 
February 12, 1931, at the Middlesex Guildhall, Westminster, 
Mr. Dmiton Woodhead being in the Chair. The Parliamentary 
Secretary, Lord De La Warr, and the Permanent Secretary to 
the Ministry, Sir Charles Howell Thomas, K.C.B., C.M.G., were 
present. 

A^nooltoial Marketing BilL— Arising out of the. Minutes 
Lt.-Gol. Sir Merrik Bwrrdl, Bart. (West Sussex), on behalf of 
the Chairman of the Standing Committee, Sir Arthur Hazlerigg 
(unfortunately prevented from attending through ill-health), 
raised a question as to the changes which had been made in the 
Marketing Bill since the Council reported upon it at its last 
Meeting. Sir Merrik said that the Council had given con- 
siderable support to the Marketing Bill at that time, but certain 
changes had been made in the Bill and the Council was now in 
the position of having given its approval to something which 
had been altered without its knowledge. He thought it right 
for the Council to have an opportunity of expressing an opinion 
on the situation. 

Lord De La Warr said that he was glad the point had been 
raised. There had been a number of minor amendments, many 
of a drafting character, and there had been one large addition 
to the Bill, namely. Clause 13, which gave the Minister power to 
set up what was called a “ Be-organization Commission.” The 
reason why it was included was that the schemes which pro- 
ducers would have power to draw up would, in some cases, be of 
an extremely complicated character and producers ought to 
have help to do this. The Clause did not alter the voluntary 
character of the Bill in any way whatever. The Commission 
would be required to report to the Minister, who would then 
bring the report to the notice of producers. It put the Minister 
in the position to offer to the Industry first-class advice from 
the outside, for them to adopt if they wiahed. 

The Ministry did not consider the Council in any way bound 
by any resolution to have approved the Clause. It had not been 
found possible to insert in the Bill any provision as to control 
of imports, as the Council had suggested, but that did not 
preclude either this Government or any other Government at a 
future date from dealing uith the probletS. As the Bill stood, 
it did put the producer in a ve^ much better position to 
compete with the foreigner than he was in at the moment. 
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As regards other lesolutions passed at the last Sfeetiog ol the 
Council, that of Mr. Sampson calling upon the Government and 
the- Leaders of the Opposition to meet together to discuss the 
question of the ruinous state of Agriculture, and Mr. Cox’s 
resolution to take immediate steps to prevent “ dumping,” 
both had been carefully considered, but it had not been found 
possible for the Government to take action on the lines sug- 
gested. As regards Mr. Bobinson’s resolution concerning 
insecticides and fungicides — ^the need for manufacturers to give 
a declaration of strength — a conference had been called as a 
result of it, and the Ministry was hopeful that it would be 
possible to take definite steps before very long. The other 
resolution on the question of prosecutions under the Fertilizers 
and Feeding Stuffs Act, 1926, was the subject of a Beport to 
this meeting of the Council from the Standing Committee. 
Sir Merrik ButreU said, with regard to the Agricultural 
Marketing Bill, that Clause 13 had, in some way or other, 
created an antagonistic atmosphere to the Bill, and he would 
like to see this undesirable effect removed. The Chairman 
said that the Standing Committee would watch the Marketing 
Bill in its later stages on behalf of the Council. 

Marketing oi Home-Produced Cheese.— TAe Chairman, on 
behalf of Sir Arthur Hazlerigg, Chairman of the Standing 
Committee, moved the adoption of the Beport on the Marketing 
of Home-Produced Cheese. In doing so, he said he was quite 
sure that it would be the wish of the Council to convey to Sir 
Arthur its deep regret at his inability, through illness, to be 
present, and its hope for his speedy recovery. He also thought 
that the Council might wish to congratulate Sir Arthur on his 
appointment as this year’s President of the Boyal Agricultural 
Society. (Hearty assent was expressed.) The Chairman then 
moved the adoption of the report (for text see Appendix I to 
this article, p. 1242). He said, in the course of his remarks, 
that cheese producers had very little organization from the 
trading point of view, and that seemed very necessary for 
them to acquire. The public, too, should be brought to realize 
that English products ought to have their first attention, even 
before those from the Dominions. English cheese was the 
best that could be obtained. We imported, however, 186,000 
tons or about three-quarters of our requirements. The home 
industry should make more cheese, and regain this market, 
using up more surplus milk, and thus tend to stabilize the milk 
industry. The Agricultural Marketing Bill should help in 
prganizing the cheese industry. 
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Mr. Tfm. MoCmchen (Cheshire) oompUmeiited the Committee 
on the admirable Report presented. Producers in Cheshire had 
been struggling hard to raise the average quality of Cheshire 
cheese and to market it. Two grades would be put upon the mar- 
ket under the new scheme of co-operative grading. These would 
be marked with the Federation’s mark, and the National Mark 
when it came to be used would, he thought, rather interfere 
with the local grade mark, and be detrimental to the local work. 
He appealed to the Ministry to give close attention to 
this matter in order to help on what had already bben done 
and was being done. Mr. H. B. Bodm (Staffs.) thought that 
grading schemes in the present state of Agriculture were 
rather putting the cart before the horse. To prepare articles 
for sale ready for the day when they could be sold was not 
good. The import was lacking in that there was nothing in 
it to encourage the farmer, who always reflected that farm 
goods were produced under different conditions in this country 
from those existing abroad, where there was, for example, no 
control of the producer in respect of wages. Mr. A. E. Bryant 
(Bucks.) said that he was not sure as to the truth of there being 
over-production of milk. The feeding of a larger number of 
calves was widely advocated, but in spite of this very large 
numbers were slatightered. A large cheese buyer had informed 
him that he could buy foreign Cheddar wldch was as good 
as, if not better than, any English. The poorer people would buy 
the cheapest cheese every time. Mr. W. Holmes called attention 
to the comparatively high wages paid in Holland , which country, 
with other farm charges in proportion, could export cheese 
and beat ours in our own market. The same oould,he thought, 
be said of Canada, New Zealand, and Australia. He was 
therefore in favour of testing out schemes of organization for 
the British farmer. He congratulated the Committee on 
bringing the Report forward. Mr. W. B. Taylor, M.P. (Norfolk), 
said he found himself in general agreement with the Report. 
On the wider issues of marketing, he was doubtful whether 
control of imports was practical politics or good badness at 
the present time. In any case, the purpose of the Council should 
be to help build up step by step on every practical issue that 
came along, and not to h^er or discourage by reaching out 
for something that was not practical at the moment. 

Mr. W. W. Sampson (Dorset) asked vdietber, in tbe comparison 
of Holland with England, Mr. Holmes couldlsay anything as to 
regulated hours of labour. I'here was great difference in a 
country organizing home produetdon lor a borne marikset and a 
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eountry orguiizing for an export market. The Chairman ruled 
a disouBskm on wages and hours out of order on tlie present 
motion. 

Mr. Clemeni 8mUh (East Suffolk) stressed the point that 
experts who knew said there was nothing better than cheese 
from individual farms, carefully and properly made. At the same 
time, only 25 per cent, of our home-produced cheese could be 
placed in the first class. There was, therefore, plenty of margin 
for improvemmit in 76 per cent. It might be found very 
difficult to apply the National Mark satisfactorily to cheese, 
which varied so much in forms of excellenoe, and while the 
public taste also varied so much : still he thought the difficulty 
could be overcome. He had seen cheese made in Holland, and 
a good part of the butter-fat taken off the milk first. Mr. R. P. 
Attsebrook (Leicester) agreed that there was no cheese like 
farmhouse cheese, but to-day the women were not so eager 
to turn out the product from the farms. Cheese-making was 
hard labour seven days in the week, early and late, and it 
should be paid better than it is. He thought the only hope was 
to get it made coUectively in farms or factories in the future. 

The Chairman then replied to the debate. He pleaded for 
fair play in competition with imported cheese, which should 
be sold in our markets only for what it is : given that and the 
National Mark, English Cheese would hold its ovra vrith any 
cheese in the world. The time might come when fish and chips 
woxild be discarded in favour of good English cheese, home- 
brewed ale, and bread made from English wheat. 

The Report was then adopted by the Council. 

ProseontioiiB under the Fertilhseis and Feeding Staffs Act, 
1826 . — Mr, Cecil lUhinson (Holland) moved the adoption of the 
Report from the Standing Committee (see Appendix II to this 
article, p. 1249). He called attention to the circumstances under 
which the Report had been prepared, and stated the conclusion 
of the Committee that it was better to publish the present 
position widely, and wait to see what occurred within the next 
twelve months or so. Mr. J. M. Paine (Bucks.) objected to the 
Report, and considered that it should have advocated amend- 
ment of the Act. He thought it was against the evidence. 
Lord De La Warr said that, on matters of this sort, the Minister 
acted as far as possible in agreement with the persons con- 
cerned. It was only a few years ago — ^in 1926 — ^that an agreed 
measure was introduced, and it would upset that agreement 
if changes were now poposed. The Minister was quite prepared 
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to take tha «otd(»i reooinm^ded in tibe last §axafp»]gb oi 
BejxHt and oiroulariEe Local Authoiititee, asking to XO' 
double their efforts. After a farther working period of ocmtscd, 
if tlw Act proved a failure, steps could faiiif be taken to amend 
it. 

The Beport was then adopted by the Coundl. 

WmMe fly Extenoinatioii.— ^S»r Merrik Bttrrdl moved tiie 
following restdution : — 

“ That the attention of membera of the Council be drawn to the 
Beport of the Leathererilere’ Company’s Warble Hy Committee, 
a oopy of which has been {daoed b^ore each mranber. The CounoQ 
oonudetB (o) that all fanners and stock breeders who have dressed 
their cattle during the Warble season of 1930 shoiild be urged to 
do so again in 1931 so that the enhanced effect of oontiimous 
treatment be obsotved ; (6) that Coimty Agricultural OommitteeB 
of Cotmties where no eradication work has hitherto been done 
should at once take steps to carry out the suggestions of the Warble 
Fly Committee for experunents und action in olearing out Warbles ; 
and (e) that County Agnoultural Committees should, through their 
officials and in any other ways open to them, do all they can to 
secure that all other cattle owners should take similar action. 

The Council regards the matter as of importance to farmers from 
several points of view, the chief of which is that the monay return 
for beasts sold for slauj^ter is likely to be increased as legaids both 
the soundness and quedity of the meat, and of the bidm, if Warbles 
be eradicated.” 

The moti<m was seconded by Mr. J. S. Gibbons (Gloucester). 
Both mover and seconder informed the Council of their own 
great interest in the matter, and urged members of the Council 
to move others in their counties into taking action on the lines 
suggested m the Leathersellers’ Company’s Report. Mr. 
Gibbons stated that the Irish Free State Government were 
considering the question of taking similar action to that in this 
country. The Government of Northern Ireland were already 
taking action. This was a great encouragement to all Ibose in 
Great Britain who were earnest on this subject. Mr. H. W. 
Thorma (Hants) supported the resolution. Experience in his 
own county had convinced many farmers of the utility eff 
taking the action suggested. Mr. R. P. AUsdtrook supported the 
resolution from the milk farmer’s point (rf view. “ GOdding ” 
stopped the milk-flow of cows. He did not think the Waxble 
Fly moved long distances, and if a farmer dressed jus oattle, 
as he himself had dona for years, the fly could be m’C^cated in 
a comparatively small area provided other, oattle were not 
brought in with the fly m them. 

|he resolution was put tp the and carried. 
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Liooudas <A ifolta . — The Bt. Hon. Lord Straehie, P.C. 
(Somerset), said that, iu view of the deeMon taken by the 
House of Lords on the previous day in favour of Government 
control of the licensing of bulls instead of local control, he was 
prepared for the present to accept that decision, and that he 
would not move the resolution which had stood on the Agenda 
in his name. The resolution was accordii^ly withdrawn. 

Ag]i<»i]iiaEidliaiid(ntOizati0n)BaL — James Donaldson 
(Oxford) moved the following resolution : — 

“ That the Council of Agriculture for England is of opinion that 
the Agricultural Land (Utilization) Bill now before Parliament does 
not afford to the Agricultural Indtistry the assistance which it now 
urgently requires, and believes that tf the money to carry out its 
provisions be available it could, with advantage, be utilized for 
some other purpose more raseful to the Industry.” 

He said that from a practical knowledge of the present dire 
straits, both of the farmer and the small-holder, and from the 
fact that there was nothing in the Bill which would ameliorate 
this position, there was no advantage in the Bill for agriculture. 
He objected to the Bill first as regards cost, which might run 
into millions. There was unlimited power to borrow for all 
expenditure of a capital nature. At an estimated cost per 
small-holding of £1,100, 125,000 might be created. Then 
there were allowances for small-holders while being trained. 
Other large expenses occurred in regard to large-scale farms 
and demonstration small-holdings, cottage-holdings, and allot- 
ments. The success of large-scale farming in the United States 
and Canada rested upon the price of wheat : with wheat at 
60 cents a bushel, much of it would have to be given up. The 
experiment had been tried also in this country under Govern- 
ment control and had proved a failure. As regards small- 
holdings, Mr. Donaldson said that to put an unemployed man 
on the land to-day and do everything for him would put him 
in the most favourable competition with existing small-holders, 
many of whom had lost most of their capital and were living in 
little short of slavery. This anomaly would make the position 
of County Councils impossible. K, therefore, money for the 
purposes of the Land Bill could be found, it could, he thought, 
b6 put to much better use. iHrst of all, he would say stop 
** dumping ”, and th6n stabilize your price. 

The motion was seconded by Brig.-Qen. H. Clifton Brown, 
M.P. (West Sussex), who said that he could not see how the 
Bill could help agriculture. The compulsory taking of land for 
the purpbses of the Bill would destroy confidence, which at 
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the present moment was needed more than anything else. 
The Bill was certain to increase administratiTe and tedmioal 
stafis. The whole Bill was a blank cheque and a leap in the 
dark. In the Report of the International Labour Office, at 
Geneva, dealing with mechanized farming and labour, it was 
stated tiiat in Canada the combine harvester-thresher operated 
by 2 men cuts and threshes 40 acres of grain a day ; a farm 
which formerly took 30 men in spring and another 120 to 150 
dining harvest, now employed only 14 men throughout the 
year. Large-scale farming was, therefore, not likely to help 
employment. The anomaly between the two sorts of small- 
holders, the new under the Bill and the old under previous 
Acts, ought certainly to be dealt with before the Bill was 
further considered. Mr. W. B. Taylor, M.P., said that whilst 
admitting that the Bill was not, nor had it ever pretended to be, 
aimed at removing existing difficulties in agriculture, it did 
aim at relieving unemployment. In the last few years 100,000 
men had disappeared from the soil, and there were over 
2,000,000 unemployed men in the towns. He thought it was 
essential that the Government ^ould find employment for 
suitable men on suitable land. As regards large-scale farming, 
that did not touch unemployment seriously, though it was 
true that one type of large-scale farming might reduce labour 
on a rationalized system. Sir Merrik Burrell, on behalf of the 
Standing Committee, explained that the Committee had 
never looked upon this Bill as an agricultural one. It was 
rather envisaged as a Bill to relieve unempbyment. It might 
better have been brought in by the Minister of Labour. Mr. 
Alexander Ooddard said that the setting up of an Agricultural 
Land Corporation to undertake farming on a wide scale was 
an experiment which mi^t be justified if the country were 
enjoying full prosperity, but certainly was not justified at a 
time when every item of expenditure should be scrutinized 
to see if it is productive or not. The second proposal to acquire 
land for reconditioning and for demonsteation farms was also 
beinde the main issue in to-day’s oiroumstanoes. As regards 
small-holdings, the cost of which he put at £1,500 per 
holding, that proposal put the cart before the horse when the 
man did not know how to mate a living out of a small-holdixg. 

Sir George Edwards said that the workers had never receiv^ 
the BOl with open arms. He thought it was unlikely to 
alleviate unemployment or to increase the. number of men 
employed on the land. The Qovemnmnt, instead, thould 
in an Unemployment Insurance KU ; that would help 
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the worker and agrioultnre. Lt.-Coi. O. J. Adtmd-Troyte, 
C.M.O., D.8.O., M.P. (Devon), supported the resohitioii, as 
also did Mr. B. 0. PaUeraon, O.B.E. (Staffs.), and Mr. W. 
EcHmee, who said he would not have taken much exception 
to tile Bill if, first of all, there had been some protection given 
to the agricultural workers in the shape of unemployment 
insurance. Mr. 0. E. Hewitt and Mr. J. C. BvtUe also supported 
the resolution, and Mr. Homan Porter agreed, ea 3 dng that as a 
small-holder he had worked 200 days last year for no financial 
return at all. Mr. John Beard said he would not vote for the 
i^Kilution, as the Bill aimed at making better use of the 
land than is being made of it at the present time. He would 
rather see men try to understand a new occupation than see 
the very soul go out of them in going to the Labour Exchange 
day after day without result. Mr. BryarU and others also 
spoke upon the motion. 

Lord De La Tfarr, replying on behalf of the Minister, said 
that he did not propose to deal with the rather more political 
sides of the question that had been raised. The disagreement 
that was felt about this Bill was going to make it more 
difficult to pass, and was regretted, though as the Govern- 
ment had begun upon it, being convinced that it was the 
right policy, they would take full responsibility and stand by 
it. Agriculture had a contribution to make to the solution of 
the unemployment problem, and it was to supply the unused 
land, or to equip and improve under-cultivated land in this 
particular effort. Large-scale farming had a contribution to 
make ; there were considerable arable areas in which the 
present system of agriculture had broken down and it was 
necessary to discover how that land could best continue 
production before the (government could embark on a policy 
with regard to it. It was impossible to prophesy how this 
experiment would go. The Government intended that a public 
Corporation of chosen men should be set up to run it. As 
regards small-holdiigs it was surely better to give work than to 
give maintenanoe. The Bill was a genuine attempt to provide 
work. Since the War, including the immediate post-war 
settlement, when men often suffering from shell-shock and other 
causes were settled on the land, and in spite of the last two 
years of agricultural depression, only 15 per cent, of settlers 
had failed to make good as small-holders. It was, moreover, 
tiie small farm that had been just able to hang on during 
the last few bad years. It might not be the most efficient 
form of ooltivaticm, but the small-holding had the power of 
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lasting. As regards cost» Mr. Donaldson had suggested thAt 
126,000 men would be settled. It was impossible to say 
how many would, be settled. It was not known how many 
were going to apply aUd how many of those would be suitable. 
Common sense would dictate the course to be steered as the 
business went along, and the Government meant to put its 
back into the work of settlement. The Ministry believed that, 
given suitable men and the best equipment, it was possible 
to make a real contribution not only to the men’s own pros- 
perity but to the social and national economy of the country. 
In the course of a short reply to the debate, Mr. Donaldson 
said that the accounts for the Bill would be debited against 
the Ministry of Agriculture by the Treasury, and, therefore, 
it had to be looked upon as an agricultural Bill. The expen- 
diture, however, would, he repeated, be of no benefit to 
agriculture. 

The resolution was put to the Meeting and carried without 
a count being taken. 

The Meeting then adjourned. 

« * • * « # 

APPENDIX I 

REPORT FROM THE STANDING COMMITTEE ON THE MARKETING 
OF HOME-PRODUCED CHEESE 

(1) The Standing Committee, in oanying out the work entrusted 
to it by the Council, to inquire and report with a view to recom- 
mendatioiis for improving the marketing of various home-produced 
commodities, begs leave to present to the Council its Report on the 
Marketing of Home-Produced Cheese. 

(2) In June, 1928, the Committee presented a Report on the 
Marketing of Milk, and in May of last year two reports were pres^ted 
on other aspects of the milk industry as they affected the producer. 
In the Report of June, 192$, the serious factor in the marketing of 
milk oaus^ by the existence at certain times of the year of large 
supplies surplus to ordinary market requirements was brought clearly 
to light. The question of cheese- (and butter-) making is necessarily 
boimd up with this problem of surplus. The milk-producing industry 
can never regard itself as properly organised for marketing purposes 
whilst it allows, on the one hand, an abundance of surplus milk to 
be sold to distributors at a price below the cost of production, thus 
injuring the ordinarj^ milk market, and, on the other, leaves undeveloped 
its resources to meet the large home demand for cheese (and butter). 

(S) It seems that, in common prudence, a definite minimum quantity 
of milk should be set aside annually for the making of dairy products, 
and that means should be found to enable a larger quantity to be so 
dealt with as it occurs as surplus milk without the organkarion bctog 
overstramed. In other words, it shoifid be arranged by the dkeeee- 
and butter-making interests and those of any . other sub-industry 
utilising milk that they cem between them expand, thitfr output to the 
limit of any ordinary surplus of imlk and so be able to take the str^ 
from ihs fresh mfik market. This can only be done by oxganined 
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prodimvB^ noting far the industry as a whole» taking etoc^ af the 
milk situation and mobilizmg tbeir resotiroes in tke mmt afflaiant 
manner pomble» Obviously» some price cwljustment would hava to 
be made lor farmers who supply t^elr milk for cheese- (and butter*) 
making instead of putting it into the retail fresh milk market. This 
would follow as part of a comprehensive scheme whose main object 
would be« while \ising all milk to the best advantage, to get the best 
price for associated farmers. Under such a scheme, milk producers 
would, broadly speaking, be paid at the same rate for all milk sold 
irresp^ive of the use to which it was put. The wecdoiess of the present 
imoi^ganized position both from the milk and cheese producers* point 
of view is illustrated by the fact that during the past 20 years or more, 
much cheese- (and butter-) making plant, and toowled]^, have been 
scrapped in times of satisfactory ^ash milk prices. 

(4) The Committee makes this general statement so that the 
Counoil may have in mind a true picture of the background of the 
milk marketing porition. Other general arguments in favour of the 
development and extension of the oheese-making industiy in the 
country are (1) that the best English cheese has a quality cmd a flavour 
which are unsiupassed ; (2) that there is plenty of home demand ior 
cheese, because, though we produce the best, three-quarters of our 
requirements are imported; and (3) that the National Mark scheme, 
which can be applied to cheese, offers an opportunity to the industry 
which it has never before had, viz., to grade emd mark its produce 
so that it can be sold on its merits and not confused in the mind of the 
consumer with any variety of imported cheese. This last factor should 
do much to encourage production of the best cheese in larger 
quantities than at present. At present, there is not nearly enough 
of the best of either of the leading varieties — Cheshire or cSieddai^ 
to satisfy the home demand for the best. Representatives of both 
industries have informed the Committee that there is never any 
diMculty in selling admittedly ffrat-olass cheeses, though these, we 
gathered, would not amount to more tlian about 25 per cent, of the 
whole supply. We see no reason why this position should be allowed 
to continue. The cause of so much second and lower qucJity cheese 
is that, generally speaking, the industiy hcus not hitherto been organized 
so as to bring home to the backward individual his technical short- 
comings. S(mie dedry farmers to-day do not yet appreciate what is 
meant by ** bacteriological cleanliness,** and how important it is 
that all milk for cheese-making, aa for other uses, should be bacterio- 
logically olean. Indeed, the last item is so importemt that it operates 
in practically every case of poor quality cheese. Undesirable bacteria 
develop in the cheese through being present, as a rule, in the original 
milk. The Committee has no hesitation in saying, after the most 
careful inquiry it ooidd medre, that the use of clean milk, free from 
oontaiminatiDg bacteria, is the chief desideratum in che^-making. 
The processes of manufacture must cdso be guarded against the intro- 
duction of infection. After that, good oheese-making is a matter of 
method. Sosne differences, mostly in the texture euid flavour of the 
finished product, will always arise through differences in the soil, the 
pjtotures, the oows, or their feeding, methods of making cheese, con- 
ditions of rippling, etc., and cheese will always be more difficult to 
malm wall on scmae farms than on others, but these differences will 
not usiiiaAly prevent the cheese from being of good quality provided 
it is nmde fmm milk whieh has been produced in a really dean way 
isncka* ohm oonditiona. 

(fi) From this statement, it foUows that the Committee regards 
ditby education by teaehers ibcquainted witli scientific methods — 
education of the %pe which the County Councils, County Agxiaiiiltiifal 
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Committees, Bind their offioess mmally ofter-^oasi be of enormous 
assistanoe in getting into the first daw a larger prc^aortion than at 
present of the cheese produced in thw ooimtxy. It may» in the future, 
be foimd good policy to go further and encourage dahy farmers isho 
do not at present mc^ cheese to do so, and so provide themselves vdth 
an alternative market to that in w^h they sell their fresh milk, 
thus making their industry economically stable and leading to a direct 
addition to the wealth of the country. Ihe Committee, therefore, 
has pleasure in paying a tribute to work which county dairying 
teachers are at present doing, and lurg^ an extension of the type of 
education which emphasises the necessity for clean milk. The hdding 
of Clean Milk Competitions among da^ farmers has been found 
specially useful in certain counties. 

(6) Now to consider the actual question of the marketing of such 
cheese as is produced. The Report of the Ministry of Agriculture’s 
Markets Division on the '’Marketing of Cheese,’* which was issued 
only last year, gives a lengthy and thorou^ survey of the positiem. 
It deals with veurious types and varieties of cheese made in this 
coimtiy, their supplies and prices, the cheese-making areas, and the 
development of factory cheese-mkking. It includes an account of 
cheese-grading, so far as it is done in this country and in the Dominions 
and eliwwh^e, and discusses wholesale marketing, distribution to the 
retailer, and the question of storage where the cheese is not to be 
sold immediately. With the general trend of the Ministry’s recom- 
mendations for improvement the Committee heartily agrees, though 
it proposes in this Report to restate the case in its own way in sum- 
marize form and make its own r^mmendations. 

(7) The annual consumption of cheese in Great Britain is estimated 
at 186,000 tons, of which less than one-quarter, including both farm 
and factory-made cheese, is home-produced. Of import supplies. 
New Zealand and Canada furnish between 80 and 90 per cent., all 
factory-made cheese. The leading home-produced varieties are 
Cheshire and Cheddar, then Lancashire, Caerphilly, Stilton, Leicestw, 
Derby, Wensleydale, and certain others. The quantity of Cheshire 
cheese produced in this ooimtry is stated to be as much or more than 
all the other cheeses put together. Cheddar is the next largest pro- 
duction, the other varieties coming along with much smaller quantities. 
The average consumption of cheese per head in Great Britmn is 
estimated at 9^ lb. per annum — a relatively small amount considering 
the food value, palatability, and cheapness of this food. It is note- 
worthy that supplies of cheese from New Zealand and Canada dove- 
tail, the bulk of the one coming into the country the first half of the 
year, that of the other in the second half. 

(8) Broadly speaking, cheese may be put into three classes 
according to the moisture content — hard-pressed, lightly-pressed, 
and soft cheese — and usually their len^h of useful Sc ” depends 
upon the same factor ; a soft dbeese will get mature and go M quickly, 
a hard-pressed cheese will mattue slowly and remain sound a long 
time. Thedifferentkinds wifi now be dealt with In order ol importance 
in the next succeeding paragraphs. 

(9) To take Cheshire first ; Cheidure IneludeB three ]dnds«-H9ariy 
ripening, medium-ripmiii^, and late-ripening. The early-ripening 
cheese » made in the spring and sold for cmswption withm a memth 
or two. The two other kinds aire made later, usually for pMtknilar 
markets aooording to their iqpecial requireEiMKita» the North requtr^ 
a mild, softer cheese, the South, generally speaking, om wMm 
is well-maturedL The best cbeese, hdo^vme cl the richer qu|ilby 
mIQc then produced, is made in the auttunni and this is mostly 
sold and censpmed within the nent nhm uumths. fitoohs d 
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matim dheeae beoome depleted in the springs and tibten, and 
thaMlter* emixnand top prioeeu Some Che^iixe <^eese is faetoiy- 
made, though most of it and the best is made on individual farms 
and sold to faotors or direct to large retail shops* Fdbns are held, at 
antervalB of thm weeks, in about half a dozen oentres and the produce 
** pitched,’* which does not always include the best, is sold to factors 
attending them. A grading scheme under the aegis of the Cheshire 
Cheese Federation — a producers’ association — ^is in operation and is 
used at present for about 5 per cent, of the cheese only. This 
cheese, graded by the Federation’s own grader, seovires a somewhat 
htgh^ price than ordinaiy ungraded oheese, though, through lack of 
the Federation’s strength as a bargaimng power, it does not appear 
always to fetch the f^l prioe which its qiiality justifies. Members 
of the Federation have the advantage of the expert advice of the 
grader, and their produce is subject to close scrutiny at almost every 
stage of its production. This tends to improve the quality still further. 
In any case, its reliable grading gives it a better standing, and under 
fair market conditions that alone should mean a better money return 
for the artiole. 

(10) The bulk of Cheshire cheese, however, is bought ungraded, 
either direct from the maker’s premises or at the fairs. It is usually 
then transferred to the factor’s warehouse where it is conditioned, 
the factor bearing the loss through diminution in weight and any 
waste incurred in ripening. He allows for this, no doubt, in the prioe 
he pays to the farmer, but his service is one of considerable importance 
to the industry, and suits the farmer, who has usually no ^equate 
storage for a large quantity of oheese, or, if he has, is not in a position 
to market it at the right moment of fitness, and in the best market 
for it, as is the factor. Information as to local market requirements 
such as colour, texture, and maturity is part of the factor’s 

8tock«in*trade,” as is also his ability to judge values in the varieties 
of cheese he sells. The present division of functions between the maker 
and the factor — ^in the Cheshire cheese-making industry at any rate 
— seems to work fairly well. 

If, however, Cheshire cheese producers, or those of any other 
variety, decide to combine to a greater degree than at present, their 
organization might usefully te^e over a somewhat larger part 
of the work than they do now. In the case of the Cheshire producers, 
they mig^t not only guarantee members’ cheeses as being made from 
full cream milk of the highest quality, but store cheese in the earlier 
stages, and grade it at the point where they sell it to the factor. This 
suggestion represents an advance beyond the Ministry’s grading 
proposal, whi^ is that the cheese should be sold, when new, to the 
factors, who should be empowered, in the absence of any suitable 
organisKation on the producers* side, to carry out the grading. 

In addition, they could, with the help of the factors* organization, 
carry out^ general publicity work for populari 2 dng Cheshim che^e, 
both in this country and abroad. An alternative to co-operative action 
on those lines would be for the producers’ organizations to come to 
an aramgement with existing factors to sell their cheese for them on 
commission, as is done in a few instances in Cheshire already. On 
the whole, however, we are not disposed to recommend this as a 
sound course of action. It would bo liable not to ^t the best value 
lor thaCftrM^iire cheese industry out of the selling activities of the fetors. 

(11) What we would recommend for improving the marketing of 
Chedbire cheese, than, is combination of producers, the storage of 
their cheese up to the point of grading and sale thereafter to factors, 
both produem and mctos joining together for the purpose of 
ofiMsnt advarl^ag and supplying the larger market thus produced 

4 H 
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(22) An abuse of iaiar tmding, 'wtuolii we aie iutoxnsd goes m to 
some extent in the eetail mBxh&hB in wbieh Cbo^iiie ebe^ is sold* 
especsalljr duiang the winter, is the sale of haH-meat JDateb cheese 
as Chefi^ire. Notwitlwtanding |n<eoaiitkms which axe taken by Buteh 
exporters to maxk this product okaady as half^xneat aheese, it is said 
to be sonantimes sold as Cheshixa. Ihese deceptions, of eotnwe, must 
be stopped. The existing law is a^pdnst them, but apparently onanot 
be xeli^ upon to be carried out in ^ face of great deternuiiaticin 
on the part of any oxie of the dkitributors to misr^iesent the goods. 
It is suggested that cme eifiEective way to help law in this 
respect is hy applying the National Marie to all standaid 2ioxne«produoed 
Cheriiire, and urging all shoppers to insist on seeing thn Mark 
on the actual cheese from whi<& they have seen their purchase cut. 

(13) As regards Cheddar cheese, the marketing position is much the 
same as with Cheshire, and the general comments made in regard 
to that variety apply to it as we^ September Canadian Oieddar is 
also said to be sold all over the countxy aa Englirii, when Ihe xnaricet 
for best Cheddar is ill^suppUed. The law against which this is a direct 
ofifenoe should be more rigidly enforced. There is a producers* grading 
federation, known as the English Cheddar Gheese-xnkkexs* Federation, 
which, however, has been successful so far, even, than that in 
Cheshire. The oheese>faotors play a similar part in the sale of this 
usually longer ripening eomnu^ty, which requires, on the whole, as 
much and sometimes even greater care and skill than does Cheshire 
in its proper storage and conditioning. As the making of ChedUlar 
can be more easily i^ueed to rules than that of any other chief variety, 
it is called upon to withstand greater oompetition from overseas. 
It is the variety mainly imported. But there is never any 
difficulty in selling the best home Cheddar, and the aim of Cheddar 
cheese producers, therefore, is to grade up their ou%ut so as to place 
more d it at the top of market. There is always room for the 
best, and the price is invariably good. Here, again, cooperation of 
producers, followed by a grading scheme in the hands of associated 
producers after storage and ripening in their own storehouse, are 
recommended to give the best return to the produoer. The cheese- 
faotor should play a very important part at the selling end of any 
such improved organisation of producers. 

(14) We have dealt at some leiigth with the Cheshire and Cheddsir 

cheese industry, and will pass the othm over with a few brief wor<^ 
indioating any ipeoial features. It may be said that they all appear 
to require the same kind of efitort by the producers themselves to 
make their marketing more successful. BHU<m is made in two varieties 
— ^the white (or “ green ’*) kind early in the year mainly to the 
Midland and Northern market, and the matured kind, the 
best-known Stilton, for the end-of-the-year market. The industry 
is one which is full of possibiUties. Its cheeses are the most prised 
and valued of any in country — ^perhaps in the world. 

There is already a fair measure of co<<ip6ratton amongst the 
Iieioestefshire and district producers of it, but th^ sdl dxr^ 
to whoksiders and in oompetitkm with each edher, gmup wr^ 

Hiat porition cries aloud to remedy. Then there is an mumclent 
market lor the early white Stiton, which we are informed ean be 
sold retsul at about Is. per lb. at present, as agsinst the price of Ss« 
and more for matured SWbsn. Bef6y, JMcesler, and Qbmeuk^ axe 
the names of three other cheeses — eH }iiiiri*|»esied«*^ are mostly 
only locnyQy known. Is miifi tsieolemed 

textum Slid a It k a favourite in South Wales, 

Slid is made largely an SomsKset, It is esay of manufaetim and ean 
be made throughout the year* It k* xpaxeover» eeonomfoal hi ttol 
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thm i« 1^ hi|^ ykM of damse In it to tnilk nied^ll lb« to 1 gallon 
d being a llghtljf -prased dheese whioh needa no storage 

to s^o it mature* it ia sold at once with a minimum of trouble and 
anxiety to the maker. It also tumis the farmer^s money over quickly 
for him. TOanre are weekly auctions of Caerphilly at Highbridge in 
Someiaet* and the prioee given there govern those pmd on the 
fiMtas. Wtmltudah is like Stilton in most respects* though it is 
b^tly pressed and is bandaged during ripening. Another variety^ 
obmparable wi^ White Stilton,** is usually consumed m a 
fairly fresh <^dition at cd>out six or ei^t weeks old. LaneaMrB 
dbecM is similar to Qieshire* but coarser in texture and famed for 
beit^ the best toasting cheese* melting down into a smooth substance 
of ridi and iq^petiting appearance. Dorset Blue is a special variety of 
skimmed milk dieese* which is prized for its flavour when the cheese 
is fully xm ; at present* it appears to have no more than a local 
appeal. The CanMdge (or York) cheese made in the Isle of Ely is 
a 80 ^ dbeese sold in hat layers of about 1 lb. weight for consumption 
^thin a few days of mamdaoture. CoUviok is a similar cheese made 
in parts of the counties of Nottingham and Leicester* while Cream 
cheese is made aU over the countiy for consumption witliin from two 
to ten days of making. 

(15) In addition to this list* there may be other varieties of local 
manufacture* and there are the ** process^ *’ cheeses which are made 
of ordinary cheeses, ground up and emulsified* of the varieties which 
lend them their names. These latter are moulded in tin foil wrapping 
whilst hot and fiudd cmd are sold in their tin foil segments in small 
boxes. They are much in demand* though they cannot be said to 
compare in food value for money with any of the ordmapy brands of 
Ebnglish btdk cheese. They are simply useful in taking ofi the market 
the bulk cheese used in their manufacture. 

(16) Despite the fact that the best Cheshire and Cheddar cheeses 

are made on individual farms, there is a growing movement in favour 
of cheese-making in factories, or* what is sometimes much the same 
thing* in a central farm which specializes in cheese-making and is 
supplied by neighbours with milk on contract. The commonly accepted 
reason why factory cheese is not up to the good stcmdaid of farm 
cheese is that it is made of mixed milkings, some good, some poor* 
some old* some new. If that is true, the remedy is not far to seek. 
Better biisinees methods* including pai^uent to the fanner for quality 
of milk on a butter-fat basis* should completely alter the outlook. 
It is unfair that the present usual method of payment by factories 
for milk should continue — ^no more being paid for one kind than for 
another^ But such anoms^ies would* it is opined* quickly disappear 
when milk and cheese producers get together to work out sound 
sdiemes of making and marketing their product. The need to do this 
is seen to be urgent when cheese jproducers are reminded that the 
percentage of th^ total output which is of superlative quality is not 
great, aaiti that the remainder has to compete with well-made, well- 
graded* full-milk laototy oiheeee from overseas. No cheese of less than 
50 per oent. fat an the moisture-free substance of cheese is allowed 
to be expotUd tMaa New Zealand or Australia* whilst the minimum 
for Canamah exported cheese is 45 per cent. It is calculated that to 
gfoe a 50 per cent, fat fo cheese a per cent, of butter-fat in milk is 
reqtMd^ so that farmers will see that there is no margin for summing 
any Mmi OR their chesee^milk. Indeed* it is most important in nearly 
Sli that fuli^creSon mlBr idiould be used* and we would suggest 

a mmmim that It 4$ used forms the basts of any properly 
rOgidaUin grading scheme. Ih New Zealand* payment for milk at the 
cheese factory on a butter-let basis has had the efieot of raising the 

4 M 2 
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peiroemtage of butter-fat in the raw material so that the fat eonteut 
of the oheeee xnade from such milk is higher than the market requires. 
The factories there are allowed to adjust the matter hy withdiawixig 
some fat to bring exo^ional milk down to average. We do not 
recommend any such action in this country. Here, uniformity is not so 
much required as it is in the case of imported brands. It is high quality 
that is needed. The case for special prices for the best home cheeses 
depends upon their individuid merits, and they may, and should, vai^ 
— but th^ should fall within the prescribed grade qualities, and their 
oontents, so far as butter-fat is concerned, should be guaranteed. 
Under the present order of things, English Cheddar and Cheshire 
easily lead the market, sometimes by SOs. and more per owt., so that 
the quality is there and is recognised. What is wanted in the interests 
of the industry is more of the best cheese. 

(17) Taking a general view of the whole industry, it appears, in 
the first place, that there is a compelling need for securing develop- 
ment of cheese-making of all the varieties which have become established 
in this country. The more home-produced cheese that can be made 
and marketed, the less will the milk industry be threatened with 
surplus milk and the more the cotmtry will be contributing to its 
own food supply. Cheese is a very good all-round food, and taken 
in a varied diet is palatable and satMying. The steps most immediatoly 
required are the organization of producers of each considerable variety 
of cheese for (1) all-round better methods of production, and (2) all- 
round improved methods of marketing. As to the bwt means of 
obtaining (2), the immediate institution of a National Mark scheme 
for cheese, each variety being giaded according to a plan agreed with 
each group of producers and distributors, appears to be the best 
procedure. The grading of the cheeses should be done by experts 
towards the end of the storage period. A casein^ disc, as recom- 
mended in the Ministiy of A^culture's scheme, ^ould be pl6K$ed 
in the rind of each cheese on its manufacture, and this should 
guarantee that the cheese is made of whole-milk. Where a cheese 
develops badly in store, or does not ripen properly, and is, therefore, 
unfit for the Mark, the casein disc, which 1^ become worthless from 
the point of view of the scheme, should be overstamped so as not to 
mislead persons uninformed of the details of the scheme into thinking 
that the disc gives any other guarantee than that the cheese was 
made of whole milk. 

(IS) We would suggest that steps be taken, in the first plcMse, with 
two or three varieties only, possibly, Cheshire, Cheddar, and Stilton. 
Tlie facilities proposed u^er the Agriculture Marketing Bill now 
before Parliament should assist producers to organize on the lines 
suggested. 

(10) When formed for this puipose, 'producers’ associations or 
boeds would no doubt make it one of their earliest duties to ascertain 
what the laige market in the big industrial towns really wants from 
them ; whether it is a large dheese, or one just large ^ough to see 
the average small grocer through his usual week-end custom without 
the need for much ** refaoing ” of the cheese and emtting to waste. 
In this connexion, it has been put to us by a preuninent member of the 
retailing business that the b^ weight for an English Cbeddar or 
Cheidure is from 50 to 60 lb. Most are now made at 60 lb. or upwards ; 
that is a good weight for imported cheese which, being cheaper, usually 
sells quioW. What the larger distributors want is to be in a posil^Qii 
to buy 200, 200, or 500 Che^ar cheesjas, idl of similar sizes and stated 
qualities. This th^ could do from the storage d^ts of organized 
producers in the same way as dheese-factbr would buy from sudh 



1931.] CotTNCn, OF Aa»iotTi.TtmB fob Enolaitd. 


1249 


depot». The number of shops now selling English Cheshire or Cheddar 
is comparatively small, and there is a large market awaiting keen 
business endeavour as soon as a National Mark scheme is set on loot, 
and gives its guarantee to the retedler and the public. 

(20) For convenience of reference, the maun conclusions of the 
Committee are summarized as follows : — 

(a) That the dairy industry should become fully organized so 
that the cheese section of it can be supplied with milk at a 
fair price to enable it prohtably to make cheese of the various 
kinds for which a market exists. 

(b) That each group of cheese-makers should concentrate on 
making the best quality cheese of its particular variety, and 
that for this purpose special attention should be paid to the 
production of milk which is bacteriologically clean. 

(c) That to assist in (b), the County Authorities should extend 
their scientific dairy education in the Counties and the holding 
of Clean Milk Competitions. 

(d) That cheese producers’ eussociations in the case of those varieties 
requiring storage and selected for marking with the Nationid 
Mark sliould retain their cheese in their own stores imtil it 
approaolies maturity, when it can be marked with the Nationa\ 
Mark. At this point, the factors would normally take control 
of the selling and do whatever is possible to improve the 
marketing. 

(e) In order to prevent mistakes and fraud, purchasers of cheese 
should, in buying home-produced, or (later) National Mark 
cheese, see that the cheese they buy is cut from the block or 
round of cheese marked with the corresponding label. The 
law prohibiting the sale of imported Cheddar, or Cheshire, 
or any other place-named variety of British cheese without a 
label indicating that it is imported Cheshire, Cheddar, etc., 
should be more strictly enforo^. 

(f) That in view of the desirability of assisting the sale of early 
white Stilton (locally called “ green *’), the fact that it may 
be purchased in the early summer at about Is. a lb. retail 
should be widely advertis^. 

(g) That the public be cidvised that, as a rule, the quality of 
cheese depends upon fat content, which, again, depends upon 
the butter-fat in the milk used. Much imported cheese is poorer 
in fat content than home-produced, and if the National Mark 
scheme proposed by the Ministry of Agriculture is adopted in 
its present main features, National Mark Graded cheese will 
be the certain product of this country and will be made only 
from Whole Milk. 

February 2, 1921. 


APPENDIX II 

BSPORT FHOH THE STANDING COMMITTEE ON THE QUESTION 
or PROSECUTIONS UNDER THE FERTIUZERS AND FEEDING 
STUFFS ACT, 1926 

(1) Hie qTMstion of the effectiveness of the requirements of the 
Fertilizers and Feeding Stuffs Act, 1926, in regard to the institution 
of prooeedingB against merohemts who supply farmers with feeding 
stuffs which are not up to the guarantee was raised in a resolution 
at the last Meeting of the Council. The suggestion in the resolution 
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Mmt that the present provisions of the law, whereby action in the 
Civil Courts is prescribed, should be replaced by power to Local 
Authorities to institute criminal proceedings in respect of defective 
samples taken on the premises of the purchaser. The resolution was 
not carried, the voting for and against being equal. The Stanchng 
Committee, on that result, considered that, in view of the body of 
opinion on the Council in favour of a reversal of the form of the law, 
there must exist, either apprehensions which are justified and should 
be met buT changes in legislation, or mjsiq>prehensions which should 
be cleared away. It, therefore, examined the whole question as far 
as it was able, and now presents the following Report. 

(2) It appears that one of the chief oonclusions of the Depart* 
mental Cknnmittee on Fertilisers and Feeding Stuffs Legislation, 
which reported in 1924, was that criminal proceeding should no 
longer be instituted in respect of samples taken on the farm, but 
only in respect of samples taken on the premises of the seller. The 
object was not only to remove any risk of unfairness to the trader 
but to meet the fanner's objection to being drawn into criminal pro- 
ceedings in respect of samples taken on his farm. It was thought 
by that Committee that the farmer’s objection in this connexion had 
the efieot of making the legislation less effective than it should be 
for its purpose. That Committee were unanimous in their view that 
there should in future be no prosecutions, but only civil proceedings, 
in respect of samples tc^en on the farm. 

(3) The position then is that where a sample taken on a farm proves 
to be unsatisfactory, the seller cannot be prosecuted in respect of 
that sample, although the purchaser can claim for damages — ^in the 
Civil Courts if necessary — after the proper marshalling of his evidence, 
which should include a certificate of analysis by the Local Authority’s 
officer appointed to issue such. It is, however, practicable for the 
officer of the Local Authority, finding an unsatisfactory sample on a 
farm, to communicate with the inspector for the district from which 
the goods came, and so enable a prosecution to be taken in hand by 
drawing a similar sample on the premises of the really responsible 
party. This procedure represents an advance on that of the earlier 
Fertilizers and Feeding Stiffis Act (of 1906) in which it was frequently 
found that the man whom the law required should be prosecute was 
an intermediate seller who was not morally responsible for the mis- 
description. 

(4) It has been represented that the new provisions fail in effective- 
ness because of the need for Local Authority inspectors to trace a 
^ven parcel of goods from the farm through two or three, or more, 
middlemen to the manufacttirer, who, by the time the last inspector 
arrives at his faotoiy, has no more of the article in question and 
cannot, therefore, contribute the evidence on which he could be 
prosecuted. It is stated also that because of the form of the law — 
the onus for action in the case of farm ” samples resting with the 
purchaser who must get redress by civil means — ^no action is taken ; 
the purchaser does not care to take the trouble. 

(5) The Committee has considered the whole position, and has come 
to the conclusion that, as suggested by Sir Charles Howell Thomas 
at the last Meeting of the Coundl of Agriculture, the Act of 1926 
should be given a further trial* In the first place, criminal pro- 
ceedings do not depend on samples being first taken on the farm. 
There are a number of Local Authorities which are regularly sampiling 
on the jnemises of sellers, as a matter of routine^ in order to test the 
accuracy of the descriptions applied to the goods sent out. In the 
second place, the faot that comparatively few proceedings, eithfor 
civil from samples taken on the farm, or criminal from sampl^ taken 
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on the maniifaoturat’s precmis^, have been instituted^ may largely 
be due to an insufficient realization of the true position by fanners 
and their advisers, though doubtless many civil oases are settled out 
of •Court, If, however, farmers would exercise their right under the 
Act to call upon the Local Authorities* officers more frequently to 
take samples and have them analysed officially as laid down in the 
Act, then the farmer would be more frequently put in a position to 
claim for any shortage from the manufacturer. Local Authorities 
charge, usually, a very small fee for this service, which covers the 
taking of samples of ordinary fertilizers or of concentrated feeding 
stufis and analysing them. On the showing of the certificate which 
the fflsmer obtains, he can base his claim on the manufacturer, or the 
person responsible for stating the analysis which is proved to be 
wrong. 

(6) It does not seem to the Committee that the farmer need fear to 
incur odium, or disadvantage of any kind, through standing up for 
his rights as a buyer, on production of clear evidence of error on the 
part of the supplier. It is always imderstood that in serious oases the 
Local Authorities* inspectors can make a point of discovering and 
prosecuting a fraudulent manufacttirer or merchant, but in ordinary 
instances where the shortage may be due to minor discrepancies which 
the manufacturer or merchant would quickly put right if he knew 
about them, it seems that a straight and simple request from the 
farmer for reimbursement, backed by the Local Authority’s certificate, 
is the best way to meet such cases. There seems to us no question 
that if farmers widely use the provisions of the Act of 1926, suppliers 
would become very careful to see that their goods came up to sample 
before sending them out. 

(7) We, therefore, recommend that tlie fullest possible publicity 
be given to the provisions of the existing laws, and the measure of 
protection which they give to farmers, and that farmers be recom- 
mended widely to use them. 


January 22, 1931. 
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MARCH ON THE FARM 

WitUAM Lawson, N.D.A., N.D.D., 

Director of AgriouUure for West Sussex. 

AiaUe Land. — ^An early deoisiou must be made as to what 
crops, if any, are to be grown on the fallow or root area. It 
is possible that the area under sugar beet may be somewhat 
reduced, though we must hope not ; there is great difficulty 
in deciding which crop should take its place. Sugar beet has 
the merit of being at the same time a cleaning crop, a source 
of food for live stock and a direct cash crop. No other crop 
can take its place in all these particulars. 

Potatoes are a cash crop, but in years of heavy yields the 
producers may be faced with low prices. Most of the other 
crops suited to the fallow year of the rotation have to be 
cashed through live stock, and their value is difficult to assess. 
The actual cost of growing the fallow crop cannot be accurately 
determined. On a strict economic basis the costs are con- 
siderable, but a very large amount of the expenditure included 
is on account of work done by the regular staff of whole-time 
farm workers and horse teams or tractors. Much of this 
expenditure may be unavoidable in any case, apd if the fallow 
crop is eliminated we must inquire whether the horse teams 
and men can be employed on other work, and would that 
other work be remunerative. Farmers must answer these 
questions for themselves, having regard to their individual 
circumstances, and then assess the cost of the fallow crop. 
The other side of the accoimt is the value of the fallow crop 
to the stock farmer, and particularly the large amotmt of 
stock food which can be produced per acre. 

There is a great variety of crops to select from, and each 
crop has its individual varieties and strains. Most varieties 
are well suited to our climate, and there are few countries 
where root crops can be grown to greater advantage. Crops 
of one or more t3q)e8 may be grown according to circum- 
stances. Mangolds are a great favourite in the south and 
Midlands, but, farther north, swedes and turnips are pre- 
dommant. Green crops like cabbages, marrow-stem kale, 
thousand-headed kale, rape and rape kale are increasing, and 
are valuable sources of green food available during winter 
when the need is great. The value of green food in winter 
is being increasingly appreciated, as the itesds of the animals 
are better understood. 

As long as there is arable land, and as long as live stock 
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are a feature of farming, the growing of green crops and roots 
for winter consumption has attractions and advantages. It 
is not inconceivable that in many oases arable land will be 
maintained to produce such crops, as well as straw, irrespective 
of the price of grain. 

The nature of the soil will determine the extent and the 
nature of the fallow crop. On heavy soils the bare fallow is 
still the cheapest and best method of cleaning the land. On 
the lighter soils some form of cropping is desirable. In typically 
arable districts working on a four- or five-year rotation the 
fallow area is greater than is desirable or economical at the 
present time. 

A reduction of the fallow cropping may be effected in 
several ways. Silage crops are a useful substitute, and a 
mixture of 40 lb. tares, 40 lb. beans and 80 lb. oats, sown^ in 
early spring, will provide a crop for silage in July, or a similar 
mixtiure substituting peas for beans can be cut at the same 
time and made into hay ; in either case the crop is removed 
in time to allow fallowing and cleaning to be done in preparation 
for winter cereals. 

Temporary Pastnres. — ^The adoption of longer rotations and 
the inclusion of temporary pastures for three or four years is 
an obvious way of reducing the fallow area. Such a practice 
means a reduction in cereal cropping and an increase in live 
stock farming. Temporary pastures have long been a feature 
of Scottish farming, and though much less common in England, 
particularly on the eastern side, it seems inevitable that the 
practice will increase. 

The engineer has put at the disposal of the cereal growers 
in all parts of the world machinery which is specially adapted 
for large-scale cultivation of cereal crops, and the small 
cultivator, whose turnover is insufficient to justify the capital 
expenditure involved, is at a disadvantage. Large farms 
highly mechanized are dominating cereal production. 

In face of these opinions it might be asked why not advise 
going the whole way and laying the land down to permanent 
grass 1 Such a course has its disadvantages. In the first 
place, live stock require litter to keep them comfortable and 
clean, tmd nothing is more attractive to the animal lover in 
this respect than straw, and there is also the value of the 
straw in soaking up liquid manure and adding to the value 
of the farmyard manure. Then there is the question of the 
winter keep; an all-grass farm produces grass and hay. 
Grass may be available in good condition for five months 



1254 Maboh OB rm Fahk. [Mar., 


in the year ; with good management thia may he esctended 
to six months, and in special circumstances may even be 
useful for seven months, but that is about the hjaait as far 
as cattle for milk or beef production are poncemed. This 
leaves a substantial portion of the year to be provided for 
without green succulent foods. Boot crops or winter gremis 
cultivated on arable land add to the stock-carrying oapaciiy 
of the farm, and to the health and well-being of the stock. 
Temporary pastures have a further advantage in responding 
more readily to manurial treatment and in starting into growth 
earlier than old-established pastures under the same climatio 
conditions. This earlier growth is an advantage in years of 
drought, and the production up to midsummer, at any rate, 
is usually assured after the winter rainfall. 

Another advantage of temporary pastures over permanent 
grass is the opportunity which occurs for utilizing the fertility 
which accumulates during the life of the pasture, particularly 
under grazing conditions. In Scotland the introduction of 
wild white clover seed into the mixtures for short-term pastures 
has created a new problem, and one of the needs of the moment 
is a cereal which can be grown immediately after the temporary 
ley and will not lodge before harvest. 

The extension of temporary pastures can be recommended 
at the present time because of the relative economic position 
of stock farming as compared with cereal growing, and also 
liecause the knowledge and material now available to make 
them a success are greater than at any other time in the 
history of agriculture. Wild white clover and leafy strains 
of grasses will, with correct manurial treatment, overcome 
many of the drawbacks to temporary pastures that have been 
experienced in the past. 

WarUe Fly« — ^The campaign for the destruction of warbles 
carried out in Worcestershire in 1928 and 1929, and over a 
large part of the country in 1930, should leave no doubt in 
the minds of stock owners as to the efficacy of the means 
taken to reduce the pest. The loss due to the ravages of the 
warble fly is very heavy. The loss of milk, meat and thriving 
condition caused by the running of cattle when tbe fly is 
on the wing must be added to the loss through damaged 
hide and flesh when the animal is slaughtered. Tbe derris- 
soap wash is generally recommended and treatmmit should 
commence before the end of this moivth. 

Full information can be obtained by consulting the reports 
of the Worcestershire County Council Agricultural Educatiou 
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Sub-Committee on the Ox Warble Ply, the Report on the 
Warble Ply Campaign of 1930 issued by the Leathersellers^ 
Company, or a leaflet on The Warble Ply (No. 21) to be 
obtained gratis on application to the Ministry. 

NOTES ON MANURES 

H. V. Gabkbb, M.A., B.Sc., 

Bothamsted Experimental Station. 

Bracken Litter. — ^Inquiries are sometimes received with 
regard to the relative values of farmyard manure made from 
bracken as compared with straw. As far as direct experiments 
are concerned there seems to be very littleinformation available, 
but some approach to the question can be made on general 
grounds. The value of a material for litter will depend on three 
chief factors : — 

(1) Its absorptive power for liquids ; 

(2) Its retentive power for ammonia ; and 

(3) Its manurial value reckoned on its content of nitrogen, 
phosphoric acid and potash. 

As far as the first item is concerned dry bracken appears to 
fall below straw, as might be expected from the nature of the 
material. French figures give the following absorption of 
liquids per 100 lb. of dry substance : — 

Wheat straw, 220 ; bracken, 145, while German figures are 
more favourable and give rye straw, 240-265 ; bracken, 259. 
Naturally a good deal of variation is to be expected in such 
estimates. 

Bracken is also probably inferior to straw in its retentive 
power for ammonia, because, as it is more woody, there is less 
easily decomposable carbohydrate to balance the nitrogen, 
while its own nitrogen content is higher to start with — i.e., the 
material is more nearly saturated in respect of nitrogen in any 
case. 

The content of nutrients in the dry matter of plants varies 
considerably with the state of growth and the degree of 
washing to which the plant substance has been subjected. 
Material out young and dried under cover will bo the richest 
in plant nutrients. Old fibrous material cut and allowed to 
stand in the open will be the poorest. This is well showm in 
certain fiigures from the West of Scotland Agricultural College: — 


Dat» of cutting 

J}ry matter 

Potash in dry matter 


(Per cent.) 

(Per cent.) 

M»y 

80 

6*26 

Jtdy 

21*5 

3*02 

October . . 

73-9 

•77 
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Bracken is about equal to straw in its phosphoric acid 
content, but distinctly superior both in nitrogen and potadi, 
although if it is taken when old and much washed the potadh 
may be reduced to about the proportions present in straw. 
Approximately 95 per cent, of the total potash in bracken is 
extractable by water. 

Some typical analyses are : — 

PkotphoHe 



NUrogen 


Pokuh 

Bracken 

2*5-»3 

•3 

2*3 

•* ... 

2-4 

•45 

1-85 

f» ... 

1-44 

•20 

‘ *11 

Average straw 

•56 

•22 

•99 


Manure made with old woody bracken takes a long time to 
decay in the soil, and hence is probably more suitable for 
use on compact soils, where the fibre may have physical 
value, than for the more open t 3 q>es of land. 

Interactions o! Fertilizers. — ^There are two types of fertilizer 
experiments. The most straightforward are those in which 
comparison is simply made between several alternative forms 
of the same nutrient. For example, nitrate of soda is compared 
with sulphate of ammonia and with cyanamide, the manures 
being used alone or in conjunction with a basal dressing 
common to all the plots. The comparison of several different 
rates of application of a fertilizer falls into the same class ; as 
do also variety trials as ordinarily conducted. 

More recently attention has been turned to what is called the 
interaction of fertilizers. This can be investigated by using 
the manures not only singly but also in combination. Ijot us 
suppose, for example, that plots are put down as follows : 
(1) No manure, (2) nitrogen only, (3) phosphate only, 
(4) nitrogen and phosphate together. The effect of nitrogen 
only can be derived from (1) and (2), of phosphate only from 
(1) and (3) while the effect of nitrogen and phosphate in com- 
bination comes from (1) and (4). If, within the error of the 
experiment, this last effect is the sum of the two individual 
effects previously mentioned then there has been no inter- 
action (or at any rate the experiment in question has not been 
aeourate enough to detect it), and we may say that nitrogen has 
produced the same effect at both levels of phoi^ate nutrition, 
and phosphate has produced the same increase at both levels 
of nitrogen nu1»ition. Moreover, if this is so, the basis for 
gauging the effects of nitre^en and xfiiosphate in this experi- 
ment has thereby been doubled, for instead of having to regard 
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tile phosphate individuaUy we may use (1) aad (3) agaonst (2) 
and (4) to measure the nitrogen effect, and (1) and (2) against 

(3) and (4) to measure the phosphate effect. The number of 
plots in the comparison is doubled and the precision of the 
comparison is increased in the proportion of 1 : V2 or 1*4 
times. 

Now quite frequently a definite interaction is revealed in the 
sense that the combined effect is not the sum of the single 
constituent effects. It is usually greater ; which means that, as 
commonly expressed, each fertilizer helps the other out. It 
sometimes happens that the addition of one fertilizer to 
another gives significantly less than the effect which might be 
inferred from their individual action. In any case these 
interactions when definitely established are real effects which 
have their bearing on the use of fertilizers in combination, and 
must be as far as possible interpreted. Further, the arrahge- 
ment of experiments in such a form as to reveal interactions 
has the valuable feature that, if an interaction is found, a 
useful piece of information has been secured, but if no such 
effect is demonstrated, then the accuracy of the experiment 
on the other comparisons is increased. 

Another common type of interaction occurs when different 
forms of the same nutrient are used. Thus nitrate of soda and 
sulphate of ammonia might each be compared in the presence 
and absence of potash. 

(1) Nitrate only, (2) nitrate and potash, (3) sulphate only, 

(4) sulphate and potash. In such a case it might well be found 
that the potash effect as measured by (1) and (2) is less than as 
measured by (3) and (4), when an interaction has occurred 
and would be expressed by practical men by saying that potash 
is more necessary when sulphate of ammonia is used than when 
the form of nitrogen is nitrate of soda. 

Clearly the number and variety of interactions is very 
great. Various interactions with fertilizers have already 
been demonstrated at Bothamsted in the sense that one 
variety responds differently from another to the same 
manurial treatment. Since the magnitude of interactions is 
usually less than the straightforward manurial effects, 
experiments of a rather precise nature are necessary to demon- 
strate them with certainty. 

ol Fwtoizars. — ^Much attention is now being 
devoted to theqnestima of the aocuratedistribution of fertilizers. 
^Qus has always been important, but with the definite tendency 
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towards more concentrated materials which is now making 
itself felt, and will no doubt continue to be more marked as 
time goes on, the need for accurate application is still greats. 
Thus a good grade, complete mixture, made from ordinary 
constituents, would contain about 6 per cent, of nitrogen, 8 per 
cent, of phosphoric acid, and 12 per cent, of potadi, and the 
rate of application of such a mixture might vary from 4 cwt. 
for cereals up to 12 cwt. for potatoes. If the newer high-grade 
materials of the type now widely used on the Continent were 
employed to provide the same nutrients as the above, dressings 
of rather less than one-half of the above would be required. 
With the smaller dressings there is the possibility of irregular 
sowing leading to some areas being completely missed, or almost 
harmful concentrations being applied to others. 

Further, there is already the need for the uniform application 
of small dressings of 1 cwt. of nitrogenous fertilizer to cereals 
and to grass land, and if more concentrated forms of nitrogen 
are introduced the claims made on the accuracy of manure 
distributors will be greater still. Fertilizer distribution on a 
farm scale is by no means a simple problem. The variation of 
fertilizers in physical condition is considerable, ranging from 
distinctly sticky mixtures on the one hand to free-running 
crystalline powders on the other. Their rate of application may 
vary from 1 cwt. up to almost 20 cwt. per acre, and uniform 
distribution is highly desirable. Yet to achieve this it is 
necessary to have a mechanism which will also stand up to farm 
usage and woA on rough ground. In view of these heavy 
demands it is not surprising that, in searching tests of fertilizer 
distributors recently carried out, all the desired points were not 
discovered in the same machine. 

In February, 1930, a trial and demonstration of manure 
distributors took place at Wye College, when seven different 
machines representing most of the types in common use were 
tested. The machines were required to operate as follows : — 

(1) On ploughed land to sow a mixture of 4 parte supeT|A(»phate, 
1 part muriate of potash and 1 part sulphate of ammonia, at tiie 
rate of 6 cwt. per acre — ^this representing a farm-made mixture 
of slightly sticky oharaoter. 

(2) On seeds ley to sow 4 cwt. superphosphate, 1 purt muriate di 
potash and 1 put steamed bone flour at 6 owt. pu aore— this 
being a dry friable mixture. 

(3) On grM to distribute oyanamide at 1 owt. per acre. Photo- 
' gr^hio records of the spread of the manure on a white snrfaee 

were obtained for each machine in this test. 

As might be expected with so wide a range of designs and 
working oondirions, much information with regard to the 
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capabilities and limitations of the various types was obtained. 
These are discussed in a report.* 

In April an exhaustive trial of twelve different machines was 
made at the Experimental Farm of Imperial Chemical Indus- 
tries at Jealott’s HiU (see this JoUBNAii, August, 1930, p. 439). 
The machines were required to apply the following dressings: — 

<1) North African phosphate, 6 cwt. per acre. 

(2) Complete mixtures, ordinary grade, 3 cwt. x>er acre. 

(3) High-grade mixture, 2 cwt. per acre. 

(4) Sulphate of mnmonia, 1 cwt. per acre. 

A quantitative measure of the distribution along the track of 
each machine was obtained by weighing the manure caught 
in a series of trays laid in the line of travel, while the lateral 
distribution was judged by inspection of exposed surfaces 
suitably coloured to show up the manure. These patterns were 
also photographed. Many numerical data were obtained with 
regard to the capabilities of various classes of machines* in 
handling the above manures, and also on the important 
question of adjustment to deliver stated quantities. 

All this work is to the good and cannot fail to direct the 
attention of manufacturers to certain points capable of 
improvements. 

Similar work is being vigorously undertaken in the United 
States, with a view to economy in the use of fertilizers by the 
better results following correct and accurate methods of 
application. The special interest there lies in the correct 
location of the fertilizer salts in relation to the seed of crops 
grown in wide drills, maize, cotton, and potatoes, the object 
being to secure the advantage of a high concentration of 
nutrients in the neighbourhood of the growing plant while 
avoiding the risk of injury to germination. As in this country, 
detailed examination of the performance of existing machines 
has revealed many points in which improvements should be 
possible. 

Although the time of application of manures is receiving 
some attention in this country, the position of fertilizers in 
relation to the rows of potatoes, sugar beet and other root 
crops has not as yet been closely investigated. 


* C, Davies and O. R. B. Smyth; Denvomtratiom arid Trials of 
Mwmre Diatributors, Wye College, 1930, 
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Cost per 

Bristol Hull Ii^pool London unit at 

London 


Kainit(Pot. 14%) 

Potash salts (Pot. 30%) 

„ (Pot. 20o/o) 
Muriate of potash (Pot. 60%) 
Sulphate^, „ (Pot. 48%) 
BasioSlag (P.A. 16i%)l| .. 

„ (P.A. 14o^)|| 

„ (P.A. 11%)|| .. 

Ground rock phosphate (P.A. 

26.27io^)|| 

Superphoi^hate (S.P.A.16%) 

„ (S.P.A.13f%) 

Bone meal {N.3i%, P.A.20|%) 
Steamed bone flour (N. 1%, 
P.A. 27i.29lo/o) .. 

Burnt Lump Lime 

Ground Lime 

,, Limestone 

Chalk 

Slaked Lime 


3 8a 
5 6a 
3 17a 
9 17a 
11 19a 
2 13c 
2 7c 



1 122 1 8m 


AbbreristioQS : N.^-fintrosen; P.A.«P^||Ml^old; 8JPJL>«8olublePlwMiphorio Add; 


* PrloM us for not leu than e-ton lota, for deUvery during the month, at purohaasr's 
neareit railway station, nnless otherwise stated. Unit values ue caloulaied on oarrlage 
paid price. 

i Prioes are for not less than 2-toa lots, net cash for prompt delivery fx>.r. In town 
named, unleaa otherwise stated. Unit values are calculated on f.o.r. i^ce. 

II Plneaess 85^ through standud sieve, 
a Prices for 4-toa lots f.o.r. 

b Delivered (^tbln a limited area) at purehaaer'e nearest railway station* 
c Prioes for S-ton lots; at Bristol, f.o.r. Bridgwater ; at Hull and Xiveipooi, f.o.r. neldh* 
bonrlng works, and at London l.o.r. depots in lx>ndon district. 

d For lots of 4 tons and under 6 toaa the prise Is Is. pu ton axtia and Mr lots of 3 tons 
and under 4 tons 58. per ion extra. 

« Delivered in 4-ton lots at puiobsser's nearest railway stattim. 

/ Delivered Yorkshire stations. 

a F.o.r. Kttottingley. Ground limestone 100% Uxrourir standard sieve. 
h Carri^ paid 6-ton lots Lon<ton* ba^ included. 
k la bags, f.o.r. Liverpool. Ftnenew 45% throuidi standard eieve. 

1 Carrlw prid 6-ton lots Bristol. 
m Carriage paid 6-ton lots Elnottindley. 
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NOTES ON FEEDING STUFFS 

H. G, Sanders, M.A., Ph.D., 

School of Agriculture^ Cambridge. 

Specific Action of Foods. — ^The nutritive value of a food is 
measured by its starch equivalent and digestible protein 
content ; several other properties are recognized, such as its 
content of minerals and vitamins, and its effect on the rate of 
digestion, but even with all these it is sometimes felt that we do 
not take cognizance of all aspects of the food. One verj 
difficult question is that of its specific action for any particular 
function in the animal body. The point can be made clear by 
reference to a case quoted to the writer by a correspondent 
in India who is responsible for the feeding and management of 
large numbers of cows. One food that he has available is a 
pea called gram, and he finds that this shows a maijked 
superiority to other foods, such as a mixture of barley and 
linseed cake ; that is to say, an amount of starch equivalent 
and digestible protein in gram produces better yields than the 
same amount in other foods. The explanation of this may lie 
in some vitamin-like substance occurring in small quantities 
in the gram, but more probably, as the correspondent suggests, 
in the composition of the protein. It may bo that some amino- 
acid, which is apt to be deficient, figures largely in the protein of 
gram, and consequently that this food, as it were, pulls more 
than its own weight ; this view is strengthened by the fact 
that a wider nutritive ratio can be allowed when the ration 
includes gram than when it does not. 

The general experience is that protein has a stimulating 
effect. It is known to increase the heat production of the 
animal, and this is deferred to as the “ specific dynamic action” ; 
all foods exert some influence in this direction, but proteins 
far outstrip the others. The actual increase of heat production 
can have little agricultural interest, but it seems to be asso- 
ciated with a raising of the whole metabolism and consequently 
with an increased production. Several experiments have led 
to the conclusion that feeding protein well above the require- 
ment to milking cows gives an increased 3deld, and, in some 
cases, that the fat percentage is also raised ; increasing the 
starchy and oily foods, on the other hand, has not had the 
same effect. Nevertheless, some experiments have gone the 
other way, and, in view of the contradictions that have appeared 
in trials, it could not be recommended to overfeed in the 
expensive part of the ration (protein) with the idea of stimulat- 

4]r 
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mg yield ; any extra production caused in this way involves 
inefficiency in the conversion of the food to milk, and would 
be uneconomic. Hie contradictions have probably arisen 
because proteins have different “ qualities ” — ^that is, some have 
a composition suitable for providing the materials for building 
up milk proteins whilst others have not. It would, therefore, 
be better to try to use the proteins of high quality than to 
overfeed indiscriminately ; here, hourever, there is little 
information available for guidance. 

In general, the proteins of clover hay, bran and linseed cake 
are good, whilst those of milk and its products are regarded 
as perfect. At the other extreme the protein of maize is bad, 
since it is incomplete and lacking in essential amino-acids, 
whilst oats, middlings, and cotton-seed are intermediate between 
the good and bad. Presumably a protein may be good for 
one purpose though bad for another, but as yet we know 
few details on this. Barley is good for maintenance and fatten- 
ing, but bad for growth, and possibly also for milk production ; 
brewer’s grains are good for milk, Wt bad for growth. With 
milking cows it has been shown that the proteins of wheat are 
not efficient, and that if the milk yield is at all considerable 
(3-4 gal. a day) the protein balance cannot be maintained on 
them ; the same remark probably applies to a number of other 
foods, and, in fact, it has been argued that the low quality of the 
proteins fed is mainly responsible for the decline in yield as 
the lactation progresses. 

For a number of years. Professor Hansen, of Berlui, has been 
investigatii^ the specific effects of different foods for milk 
production, and he gave his general conclusions in a i>aper read 
to the World’s Dairy Congress in London in 1928. He divided 
foods into four groups. The first group increased the milk 
}deld, but lowered the fat percentage to about the same extent, 
so that the total amount of fat produced was unchanged ; this 
group included soya bean meal, groimd maize, and ground 
oats. Another group had no effect on the milk yield, but 
lowered the fat percentage and consequently also the total 
weight of fat produced ; this group included sesame cake, 
poppy seed cake, and rice floor. A third group appeared to 
have no marked effect. His last group had little if any effect 
on milk yield, but increased the percentage of fat, and hence 
the total amount of fat produced. These would appear to offer 
the greatest possibilities, and the two showing the most mailced 
effects were palm kernel and coconut oakqs, which raised the 
yield of fat by 18 and 12 per cent., xespeotivdiy. KeUner 
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also found that these two cakes increased the fat 3 deld. This is 
interesting, as they are reddues obtained when pressing out 
oils for margarine ; in other words the fat they contain is as near 
hutterfat as margarine is to butter — and though some may 
say that this is not very close^ it is near enough to allow of a 
oerttun amount of deception. It is probable that if a fat is being 
digested which approximates more or less to butterfat in 
composition it may be transferred more readily into the milk. 
This would seem to be the explanation of the benefit derived 
from feeding these two cakes ; this conclusion is strengthened 
by further figures given by Professor Hansen, who showed that 
the yield of fat was raised successively as the palm kernel cake 
fed was increased up to 12 lb. a day, and aim that brands of 
this cake rich in fat (*.e., oil) were more effective than those poor 
in fat — ^in other words, that the important ingredient in the 
food in this case was the fat, and not the protein. 

Professor Hansen pointed out that it wotdd be useless to 
search for these particular actions of foods unless they were 
being fed in considerable amounts ; small quantities can be 
dealt with normally by the body, whereas large quantities will 
tend to swing processes over in a certain direction, and so make 
the body work abnormally, which is after all the continual aim 
with high-milking cows. The classic case in this connexion 
is with feeding dogs ; it has been shown that if large amounts of 
an oily fat are given the fat on a dog’s body will be made 
softer, but no effect is found when only small amounts are fed, 
even over a long period, for the body can then deal with them 
as they come along, and can convert them into its normal fat. 
Similarly, if it is requited to improve the fat percentage of the 
milk by feeding palm kernel or coconut cake it is no use feeding 
an odd pound or two ; rather will it be necessary to incorporate 
them boldly, so that they form a large part of the ration. In 
this respect it is fortunate that these two cakes are bakmced 
foods, as this means that they can be added freely to a ration 
without upsetting its nutritive ratio. 

A word should perhaps be said about ikis term “ nutritive 
ratio,” for though it has its uses it is beset with pitfalls. It is, 
essentially, tim ratio of the non-protein nutrients in the food 
to tihe inrotein nutrimits, and is calculated as 
JHg^iUbhFca x 2*3 -{- Digeam^le Carbohydrate -f Diget^HUFibre 

Digestible Protein 

By this figure foods ore readily classified on the basis of their 
richness in protein ; with high protein foods the figure obtained 

4n2 
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is a low one and the nutritive ratio is said to be a narrow (me, 
wliilst with starchy foods the figure is high and the ratio is said 
to be wide. In helping to pick out fixids it has a definite place, 
but it is possible to be led seriously astray in calculating the 
nutritive ratio of a mixture ; the only safe way in that case is 
to tot up the separate nutrients (fat, fibre, etc.) contained in 
the mixture and work it out afresh, and short cuts may lead to 
an answer that is very wide of the mark. It should be regarded 
as a purely descriptive figure, and should not be introduced 
into the calculations in rationing ; in fact, it might well be 
argued that its advantages are problematical and that it should 
be dropped altogether — ^it is really only a “ frill ” in the 
science of rationing and can easily be dispensed with, *md as a 
result of experience it is much less used nowadays than 
formerly. 

The particular effects of foods on the animal body and their 
special influences on its behaviour are difficult to explam. 
Probably most cases can be met by assigning them to the quality 
of the proteins and fats contained in them. Other effects may 
be due to vitamins or minerals, or to physiological effects on 
the rate or efficiency of digestion : roots may owe much of 
their special value to factors such as these. Lithe aggregate, 
fanners spend considerable sums on spices, but it is more than 
doubtful if these have any real effect except in persuading 
animals to eat foods that would be better left alone ; it should 
be possible to achieve palatability in a ration without resort 
to them. In general, foods, when they come to be fed under 
practical conditions, live up to the reputation established 
for them by chemical analysis and digestibility experiment 
in the laboratory ; those few cases where they defiffitely do 
better or worse than expected will probably be cleared up 
eventually on the lines indicated above. Of course, it is possible 
that there are more things in nutrition than are dreamed of in 
our philosophy, but it will be a long time before men of science 
admit that there is any mysterious, intmgible, manner in which 
particular foods may exert special influences on the working 
of the animal body. 
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Wiie*t, British 
parity, British feeding 
M Penuhnii 
v» Fenian 
n Russiaii 
Oate, English, white .. 

M ,t blaofc and grey 

H Argentine 

„ Chilian tawny 

„ Cksrman 

„ Russian 

Maisef Argentine 
Beans, English Winter 
Peas, English Blue . , 

„ Indian 

„ Japanese 

Dari 

Hilling offals— 

Bran, British 

„ broad 

Middlings, fine, imported . . 

„ coarse, British . . 
Poliak, imported . , 

Meal, barley 

„ maise 

„ „ South African . . 

„ „ germ 

„ locust bean 

M bean 

„ fiah 

Maise, cooked flaked . . 

„ gluten feed 

linseed cake, English, 12% oil 


Soya beui cake, 6}% oil . . 
Cottonseed cake — 

„ „ English, 4i%oil 

„ „ Egyptian, 4i%„ 

Decorticated oottonseed meal, 
7% oil 

Oround-nut oaks, 6-7% oil .. 
Decorticated ground-nut cake, 
6-7% oU 

Pafan kemrii meal, 1-2% „ 

Feeding treade 
Brewers* grains, dried ale 
N w *» porter • . 
Malt culms » « • , , . 

Dried sugar beet pulp (a) . , 



I • At Biiitoi t At XJverpcol. | At BoJi. (a) Csniagr paid m 4>toQ lots. 

L .aboye fspraient ^ avtaage prtoM at which actual wholesale transactloiu have taken 

la oaleei ctherwlM stated, and rrier to the prwe ex adll or store. The isioes were current at the end of 

fMM&ber, m MS» M a rule, ^derably lower than tto prioee at local country inarkehi,the difference beloR due to 
^■ge and dealer epnunlailon.. Bnyeri ean, iMwever, ^ly compare the relative valnee d the feeSiis etuffs on offer 

meal Is wmd locally at 


(o) Carriage paid on 4'ton lots. 


^■ge and dealeii' < 
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Fann VahlM.— Hib jaioes in respect cf tibe feeding stufEs 
need «e bases of comparison for the purposes of this montii’s 


calculations are as follow : — stwoh Frotatn P«r 

equivalant equivalent ton 
Per cent. Per cent. £ a. 

Barley (imported) 71 6*2 4 2 

Maiae .. 81 6*8 4 0 

Decorticated ground nut cake • . . . 73 41*0 7 10 

H cotton cake . . . . 71 34*0 7 0 


(Add 10 b. per ton, in each case, for carriage.) 

The cost per unit starch equivalent worl^ out at 1*01 
shillings, and per unit protein equivalent, 2*19 shillings. An 
explanation of the method of calculation employed is given 
in the Report of the Departmental Committee on Rationing 
of Dairy Cows.* 

The table is issued as a guide to farmers respecting the 
feeding value of their crops in relation to current market 
prices. (The “food values ” which it is recommended should 
be applied by Agricultural Organizers and other advisers in 
connexion with advisory schemes on the rationing of dairy 
cows are given in the November, 1930, issue of the Ministry’s 
JODBNAL.) 


Fabm Values 


Crops 

Starch 

equivalent 

Protein 

equivalent 

Food value 
per ton, on 
farm 




Per cent. 

Per cent. 

£ 8. 

WhMt 



72 

9*6 

4 14 

Date 



60 

7*6 

8 17 

Barley . . 



71 

6*2 

4 6 

Potatoes . . 



18 

0*6 

0 19 

Swedes . . 



7 

0*7 

0 9 

Mangolds 



7 

0*4 ! 

0 S 

Beans 



66 

20*0 1 


Good meadow hay 



37 

4*6 

2 7 

Good oat straw . , 



20 

0*9 

1 2 

Good clover hay 



38 

7*0 

2 14 

Vetch and oat silage 



13 

1*6 

0 17 

Barley straw 



23 

0*7 

1 6 

Wheat straw 



13 

0*1 

0 13 

Bean straw 



23 

1-7 

1 17 


* Obtainable firom H Jl. Stationery Offloe, Adaatial House, Kingiway, 
W.C. 2. Price 6d. net. 


e 


e e • 
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MISCELLANEOUS NOTES 
Abbakqbmbnts have befflx made for holding the Imperial 
Fruit Show for 1931 at the City Exhibition Hall, Mcmchester, 
from October 30 to November 7 next. 

Im perial At Leicester last year it was estimated 
Fruit Show, 1931 that practically one-third of the entire 
population paid a visit to the show, and 
previous shows have l^n equally successful. The National 
Food Cormcil will again stage an exhibit, and this year it is 
proposed to introduce a honey section, which should prove 
popular in the district, the adjacent county of Cheshire being 

one of the chief honey-producing centres in the coimtry. 

«****« 

Pbicbs of agricultural produce in January were on average 
30 per cent, higher than in the base years 1911-13 as compand 
with 26 per cent, and 48 per cent, re- 
The Agricoltaral spectively a month and a year earlier. 

Index Number With the exception of potatoes, which 
showed a sharp advance, the price changes 
in Januaty were generally small. In the base years, however, 
prices in January were rather lower than in December, thus 
causuig the indices for a large number of commodities to move 
upwards for the month under review, and the increase of four 
points in the general index number is largely due to this fact. 

In the following table are shown the percentage increases 
as compared with pre-war prices each month since January, 
1926 


Percentage inoreaae compared with the 
average of the corresponding month in 


Month 




1911 

• 13. 





1926 

1927 

1928 

1929 

1930 

1931 

January 


58 

49 

45 

45 

48 

30 

February 


53 

45 

43 

44 

44 

— 

March 


49 

43 

45 

43 

39 

— 

April . . 


52 

43 

51 

46 

37 

— 

May . . 


50 

42 

54 

44 

34 

— 

J une a • 


48 

41 

53 

40 

31 

— 

July •. 


48 

42 

45 

41 

34 

— 

August 


49 

42 

44 

52 

35 

— 

September . , 


55 

43 

44 

52 

42 



October 


48 

40 

89 

42 

29 

_ 

November • . 


48 

37 

41 

44 

29 

.. 

December 

« • 

46 

88 

40 

43 

26 

— 


Orain . — Wheat prices continued to fall during January, and 
the average was 6d. per owt. lower than in December, the 
index number being reduced by 7 points to 24 per cent, below 
pre-war. In the CMe of barley, quotations were not materially 
altered on the month, but as a decline occurred in the oorres- 
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ponding period oi the base years, the index figure showed a 
rise of 3 points to 3 per cent, above 1911>-13. Values for oats 
were slightly higher, and the index number advanced by 4 
points to 16 per cent, below pre-war. As compared with a year 
ago, all three descriptions of grmn were cheaper, wheat by 
33. lid. per cwt., barley by 4d. and oats by Is. 2d. 

Live Stock . — ^Prices of fat cattle continued to move in an 
upward direction, and the index number rose by 7 points to 
27 per cent, above pre-war. Fat sheep were about ^d. per lb. 
cheaper than in December, but as this reduction was pro- 
portionately smaller than that which occurred in the corres- 
ponding period of the base years, the index figure was 6 points 
higher at 50 per cent, in excess of 1911-13. Quotations for 
bacon pigs rose slightly, and the index figure was 8 points 
higher at 34 per cent, above pre-war. In the case of porkers, 
a reduction of nearly 0d. per score was recorded, but as a 
relatively more pronounced drop took place in the base period, 
the index for January appreciated by 4 points. Similarly, 
although values for dairy cows were about 7s. per head lower 
on the month, a rise of 3 points was recorded in the index 
number. Store cattle were a trifle dearer at 28 per cent, in 
excess of 1911-13, but store sheep showed little change either 
in price or index number. Values for store pigs showed a 
slight rise, and the index number was 10 points higher at 114 
per cent, over pre-war. 

Dairy and Poultry Produux . — ^Milk was a little cheaper on 
average at 62 per cent, above the level of the base years. 
Butter prices were maintained, and the index figure rose by 
2 points, while the index for cheese was 6 points higher on the 
month at 21 per cent, above pre-war. Eggs were about 4d. 
per dozen cheaper than in December, but as a proportionately 
greater reduction occurred in the base years, the index figure 
appreciated by 9 points to 23 per cent, over 1911-13. Quota- 
tions for poultry moved upwards and the index number showed 
an advance of 16 points to 47 per cent, above pre-war levels. 

Other CommodUiea . — further sharp advance was recorded 
in potato prices during January, and the index figure was 
22 points higher at 71 per cent, above 1911-13, whereas a 
year ago potatoes were 4 per cent, cheaper than pre-war. 
Hay was practically unchanged either in price or index number. 
Vegetables generally were dearer at 45 per cent., above the level 
of riie base yeare. Values for wool oontiiiued toT decline, and tire 
January index figure was 3 points lower on the month at 
22 per emit, bebw 1911-13. 
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Index numbers of different commodities during recent 
months and in January, 1929 and 1930, are shown below : — 

Peroentage inoreaae as compared with the uvet&ge 
prices ruling in the correq>onding months of 
1911-13. 


Commodity 

1929 

n 



1931 

Jan, 

Jan. 

Oct. 

Nov, 

Dec. 

Jan. 

Wheat 


30 

—7* 

-.-11# 

— 17* 

—24* 

Barley 

26 

7 

13 

11 

Nil 

3 

Gate 

34 

1 

-~12* 

-17* 


—16* 

Fat cattle . . 

35 

38 

31 

28 


27 

»» sheep 

67 

67 

62 

53 

44 

60 

Bacon pigs 

40 

90 

25 

29 

26 

34 

Pork 

52 

98 

45 

50 


57 

Dairy cows. . 

33 

33 

30 

31 


33 

Store cattle. . 

23 

25 

27 

23 

22 

2^ 

Store sheep.. 

69 

66 

62 

56 


48 

Store pigs 

52 

137 

107 

111 


114 

Eggs 

56 

40 

56 

33 

14 

23 

Poultry 

45 

44 

39 

36 

31 

47 

Milk 

70 

67 

47 

57 

65 

62 

Butter 

53 

44 

14 

10 

12 

14 

Cheese 

78 

37 

17 

16 

16 

21 

Potatoes 

31 

-~4* 

40 

46 

49 

71 

Hay 

6 

38 

—4* 


ESI 

! —8* 

Wool 

72 

32 

— 12* 

— 17* 

Si 

—22* 


• Decrease. 


The trials which are arranged each year by the Ministry 
with the object of testing new varieties of potatoes for 
immunity from Wart Disease were again 
Trials of Potatoes conducted in 1930 on the farm of the 
for Immnnity National Institute of Agricultural Botany, 
frmn Wart Ormskirk, Lancashire. The actual held 
Disease, 1930 operations and the taking of records were 
carried out by Mr. Harold Bryan, B.Sc., 
and Mrs. McDermott, of the Institute, but the trials were 
conducted on a plan approved by the Ministry. 

Forty-seven stocks were included in the second and sub- 
sequent years’ tests, and all remained immune from Wart 
Disease. Of the 48 entries for the first year’s tests, 6 became 
infected in the field ; 6 proved to be synonyms of existing 
varieties ; 6 ujere too poor to judge and 36 were distinct 
varieties. 

As in previous years, the results of the trials have been 
considered by a small committee composed of representatives 
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of the Ministry of Agriculture and Fisheries, the Department 
of Agriculture for Scotland and the Ministry of Agriculture 
for Northern Ireland, and co-ordinated with the results of 
the trials carried out by the two last-named Departments at 
Philpstoun and Kilkeel respectively. 

The Committee recommended the approval of 38 new 
varieties, but only 3 of these have actually been added to the 
approved list. In the remaining cases inclusion has been 
postponed until such time as the raisers have intimated that 
the varieties have actually been or will shortly be introduced 
into commerce. Descriptions are given below of the 3 new 
varieties, together with those of 8 varieties which were approved 
as the result of trials carried out in previous years, and which 
are now being introduced into commerce. 

The findings of the Potato Synonym Committee of the 
National Institute of Agricultural Botany have been accepted 
by the Ministry where recommendations as to the classification 
of new varieties as synonymous with existing varieties have 
been made by that Committee. 

A list of the names of varieties which have been approved 
in recent years as immune from Wart Disease and those of 
the older approved immune varieties which are Joiown to the 
Ministry to be in general cultivation in England and Wales 
may be obtained on application to the Ministry. 


Eably Vakiety 
** Arran Pilot •• 

Sprout 

Tvber 


Haulm and 
Foliage 


Flowers 


Blue. 

Thick kidney, slightly pointed heel ; skin 
white ; flesh pale lemon ; eyes shallow ; 
sprout blue. 

Medium height, strong, upright spreading to- 
wards .maturity, irregular grow^ ; medium 
to dark green ; leaflets dense appearanoe of 
top growth, terminal leaflet to the per- 
pendicular, lateral leaflets overlapping 
terminal ; lecudets leathery wnnkled appear- 
ance ; secondary leaflets small and incon- 
spicuous ; leaf short ; wings straight ; steins 
reddish purple tinge, especially at base. 

Blue-purple, tipped white, not numerous ; 
long styles ; orange anthers. 


Second Early Vabietibs 
‘‘ Arrau Luxury 

l^out • . Pink. 

Tvber .. Thick kidn^ tE^iaped; ifldn white; eyes 
shallow ; flesh white. 

Haulm and Medium height, spreading;' steins branching, 
wings slightly waved; leaf open, rigid; 
tenninal leafl^ well clear of last pair of side 
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leaflets ; leaflets medium, dull, with long 
stalks. 

Floivers . . Absent ; buds purple with green markings ; 
hairs numerous and up6tan<^g. 

•• Ballydoon 

Sprout . . Pink. 

Tuber . . Oval ; dkin white ; flesh white ; eyes shallow. 

Haulm and Medium height, spreading, stems branching. 
Foliage main stems strong ; leaf open, rigid ; leaflets 

medivim to dark green, broad. 

Flowers , . White, large and profuse ; stalks long and 
strong ; anthers orange ; buds dark with 
green tips ; berries occur. 

Cramond Peach ” 

Sprout . . Pink. 

Tuber . . Roimd ; skin white ; flesh yellow ; eyes shallow. 

Haulm and Low-growing, spreading ; yellow-green colour ; 
Foliage leaf close, arched ; leaflets long, large, 

lateral leaflets overlapping terminal, hdrd, 
wrinkled, dull ; secondary leaflets large, 
numerous, frequently on le^et stalks ; pink 
mottling general. 

Flowers . . None observed. 

Eably Mainceop Vabietibs 

Albion ” 

Sprout . . Pink. 

Tuber . . Round ; skin white ; flesh white ; eyes shallow. 

Haulm and Medium height to tall, spreading ; stems 

Foliage branching, tinged red purple, strong ; wing 

broad ; leaflets medium green, slightly 
wrinkled. 

Flowers . . White and profuse ; stalks long and strong ; 
buds dark. 

“ Impressive 

Sprout . . Pink, 

Tiber . . Oval, skin white ; flesh pcde lemon ; eyes 

shallow. 

Haulm and Moderately tall, compact, upright ; colour 

Foliage grey-green ; leaflets round, dull ; secondary 

leaflets few, inconspicuous ; wings straight ; 
pink colouration at base only. 

Flowers . . None observed ; buds pink, drop. 

** Sutton’s Commander ” 

Sprout, . , Pink. 

Tuber J . . Oval, skin white ; flesh lemon ; eyes shallow 
and on the point. 

Haulm and Tall, open, upri^t, vigorous ; leaf close, 
FoUage erect; leaflets dark yellow-green, round, 

point^, wrinkled, dull ; secondary leaflets 
small, few ; wings straight ; stems mottled 
pink especially in the axils, extending to 
mid-ribs and petioles. 

Fhwers . . White, large, numerous ; orange anthers ; dark 
hairy 
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Late Maincbot Vabibties 

“ Donard ” 

8pro^ . . Pink. 

Tuber . . White, oval ; eyes shallow. 

Haulm a/nd Medium height to tall, spreading ; stems 
Foliage branching; leaf long and spreading; top 

leaves show a faint tinge of pink at base of 
leaflet stalks ; leaflets light to medium green, 
large end pair do not as a rule overlap the 
terminal le^et ; secondary leaflet large and 
well developed. 

Flowers . . None observed ; flower buds small and purple, 
becoming pink before dropping ofl. 

Late Exon ” 

Sprout . . Pink. 

Tuber . . Kidney ; skin white ; flesh lemon, soft ; eyes 
shallow to medium. 

Hauim and Tall, open, upright, weak ; leaf open, erect ; 
Foliage leaflets very small, stifl appearance ; seoon> 

dary leaflets small ; wings slightly serrated ; 
slight reddish purple mottling general. 

Flowers . . White ; dark buds ; orange anthers. 

** Latest of All •* 

Sprout . . Faint pink. 

Tuber . . Kidney, irregular ; skin white ; flesh white ; 
eyes shallow. 

Haulm and Medium height, moderately strong, upright ; 

Foliage colour light yellow-green ; legd erect, rigid 

appearance ; leaflets small, terminal leaflets 
pointing upwards, hard ; secondary leaflets 
inconspicuous ; wings straight ; numerous 
thin green stems. 

Floioers . . White ; orange anthers. 

“ Whoppers ” 

Sprout . . Pink. 

Tuber . . Kidney ; skin white ; flesh lemon ; eyes 

shallow. 

Haulm and Medium height, weak, open, irregular ; colour 
Foliage grey-green ; leaflets small, dull, harsh appear- 

ance ; secondary leaflets small ; slight 
reddish purple colouration general, extending 
to midrib. 

Flowers . . White ; orange anthers. 

Thk first experiment with an Organized Day Class for 
Girls in Essex seems to show that there is quite a definite 
demand for this type of agrioultaral in- 
OrgBOized struction. Twenty-two studtmts (farmers’ 
OK! Class lor dxb daughters) were readily obtained for 
in Bsara the oourse which began in January of 
this year and is now In progress. The 
class meets in Colchester on one day a week. The eubjeots 
dealt with are 
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Dairying . — Composition of milk ; cream separating and ripening; 
butter and soft cheese making. 

Patdtry Keeping . — ^Breeds <5 poultry ; hatching and rearing of 
chicks ; feeding and general management of diseases. 

H&rkmUure. — ^Fruit, vegetable and flower culture ; fruit and 
vegetable bottling ; jam and jelly making, etc. 

AgrimUuTe . — ^Rearing of calves ; farm accounts, etc. 

Lectures are given during the morning session, visits being 
paid in the afternoon to neighbouring farms and gardens, 
where the actual operations described in lectures can be 
demonstrated. 

The first visit was made to a fruit farm, belonging to Mr. 
H. C. Tann, of Aldham. Here a pruning demonstration was 
given and the class was able to see the whole story of the 
production of high-grade apples from the planting of a 
maiden tree onwards. The following week a farm producing 
Grade A milk was visited, when Mr. Marsh, chief sanitary 
inspector for the county, was present to address the class. 

It is felt that a great deal of useful work can be done, even 
in so varied a course, and it is hoped that, for some of the 
students, it will lead on to attendance at some longer and 
more specialized course at the Institute of Agriculture, 
Chelmsford. 

iK He Hi He * 

Farm Workers* Minimum Wages. — A meeting of the Agricultural 
Wages Board was held on Tuesday, February 10, 1931, at 7 Whitehall 
Place, London, S.W.l, the Right Hon. the Viscount Ullswater, G.C.B., 
presiding. 

Tlie Board considered notifications from Agricultural Wages 
Committees of decisions fixing minimum and overtime rates of wages, 
and proceeded to make the following Orders carrying these decisions 
into effect. 

Bedfordshire and Huntingdonshire . — ^An Order cancelling as from 
March 28 the existing minimum and overtime rates of wages for 
male and female workers, and fixing fresh rates to come into 
operation on March 29. The minimum rate in the case of male 
workers of 21 years of eage and over is SOs. 6d, per week of 41 
hours in the weeks in which Easter Monday and Whit Monday 
fall, 50 hours in any other week in summer ; 31 houi*s in the 
week in which Ohristme^ Day euid Boxing Day fall, and 48 hours 
in any other week in winter (instead of 50 hours per week in 
suumoer and 48 hours per week in winter as at present). The 
overtime rates in the case of male workers of 21 years of age and 
over are lid. per hour on Sundays, lOd, per hour on Easter 
Monday, Whit Monday, Christmas l^y and Boxing Day, and 
id. per hour for all oth^ overtime employment. In the case of 
female workers of 18 yeem of age and over the minimum rate 
is 6d. per hour with overtime at 9d. per hour on Sundays, 8jd. 
per hour on Easter Monday, Whit Monday, Christmas Day and 
Boxing Day, and T^d. per hour for all other overtime employment. 
These rates will continue in force until February 27, 1932. 

Devonshire.-^An Order fixing minimum and overtime rates of 
wages to come into operation on March 26, 1921, i.e., the day 
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followixig that on which the existing rates are due to expire. 
The minimum rate in the case of male workers of 21 years of 
age and over is 32s. 6d. per week of 52 hours in summer, 41 hours 
in the week in which Good Friday falls ; 32 hours in the week 
in which Christmas Day and Boxing Day fall and 50 hours in 
any other week in winter, with overtime at SJd. per hour on 
we^days and lOd. per hour on Sundays and for all overtime 
employment on the hay and com harvests. The minimum rate 
in the ease of female workers of 20 years of age and over is 5d. 
per hour for all time worked. These rates will continue in operation 
until March 26, 1932. 

KevU , — ^An Order continuing the operation of the existing minimum 
and overtime rates of wages from March I, 1931, untn February 
29, 1932. The minimum rate in the case of horsemen, stockmen 
or shepherds of 21 years of age and over is 33s. per week of 42| 
hours in the weeks in which Good Friday and Christmas Day 
fall and 52 hours in any other week with, in addition, 8d. per 
hour for all employment on customaiy duties in excess of those 
hours, but not exce^ng 60 hours in any week (including Simday). 
The overtime rate in the case of these workers is 9d. per hour 
except for employment on other than customary duties on 
Sundays, Good Friday and Christmas Day when the rate is lOd. 
per hour. In the case of other male workers of 21 years of age 
and over the minimum rate is 32 r. 6d. per week of 42| hours in 
the week in which Good Friday falls and 52 hours in any other 
week in summer ; 39 hours in the week in which Cliristmas Day 
falls and 48 hours in any other week in winter, with overtime 
at 9d. per hour on weekdays and lOd. per hour on Sundays, 
Good Friday and Christmas Day. In the case of female workers 
of 18 years of age and over the minimum rate is 5|d. per hour 
with overtime at 6^. per hour on weekdays and 7d. per hour 
on Sundays, Good Friday and Christmas Day. 

lAncolfiahire {Keateven and Lindeey ), — ^An Order continuing the 
operation of the existing minimum and overtime rates from 
March 2, 1931, until March 6, 1932. The minimum rate in the 
case of waggoners of 21 years of age and over is 398. per week 
of 53 hours in summer and 48 hours in winter and such i^ditional 
hours as may be required for the performance of the customary 
duties of such workers, but so that the total number of hours 
per week shall not exceed 61 during the peiiod from October 15 
to May 13, and 58 during the remainder of the year. In the case 
of shepherds of 21 years of age and over the minimum rate is 
37s. per week of 53 hours in summer and 48 hours in winter and 
such additional hours as may be necessary for the performance 
of customary duties, but so as not to exceed a total of 55 in summer 
and 66 in winter, additional payments being made for the lambing 
season. In the case of stockmen of 21 years of age and over the 
minimum rate is 38s. per week of 53 hours in summer and 48 
houni in winter and such additional hours as may be required 
for the i>erformanoe of customary duties* but so that the total 
number of hours per week shall not exceed 66 in munmer and 
68 in winter. In the ease of other male wodcm of 21 years of 
age and over the minimiim rate is 32s. per wedc of 48 hours in 
winto* and 53 hours in summer. The overtime rate for all classes 
of male workers of 21 years of age and over aie 9|d. per hour on 
weekdays and ll|d. per hour on Sundays. The minimum rate 
of wages for female workers of 17 yearn of age and over is 6^* 
per hour for all time worked. 
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Middlesex, — ^An Order continuing the operation of the existing 
xninimum and overtime rates of wages from March 1, 1931, to 
Februaiy 29, 1932. The minimum rates in the case of male 
workers of 21 years of age and over are, for stockmen 418. 3d. 
per week of 60 hours ; for carters 388. 6d. per week of 60 hours ; 
for casual workers S^d. per hour and for other male workers 
34s. 4|d. per week of 60 hours in summer and 33s. per week of 
48 hours in winter, with overtime in each case at lO^d. per hour. 
The minimum rates in the case of female workers of 18 years of 
age and over are, for stockmen SOs. per week of 60 hours ; for 
carters 28s. per week of 66 hours ; for ccksual workers 6d. per 
hour and for oth^ female workers 25s. per week of 60 hours in 
summer and 24s. per week of 48 hours in winter, with overtime 
in each case at 7^d. per hour. 

MonmoiUhehire, — ^An Order continuing the operation of the existing 
minimum emd overtime rates of wages from March 16, 1931, to 
March 15, 1932. The minimim rate in the case of male workers 
of 21 years of age and over is 328. per week of 64 hours in summer 
and 60 hours in winter, with overtime at 9 Jd. per hour on weekdays 
and lljd per hour on Sundays, Good Friday, Easter Monday, 
Whit Monday, August Bank Holiday, Christmas Day and Boxing 
Day. In the case of female workers of 17 years of age and over 
the minimum rate is 6d. per hour for all time worked. 

Worcestershire. — ^An Order fixing minimum and overtime rates of 
wages to come into operation on March 1, 1931, i.c., the day 
following that on which the existing rates are due to expire, and 
to continue in force imtil March 5, 1932. The minimum rate in 
the case of male workers of 21 years of age and over is SOs. per 
week of 43 hours (instead of 41J hours as at present) in the week 
in which Good Friday falls and 52 hours (instead of 60J hours 
as at present) in any other week in summer ; 39} hours in the 
week in which Christmas Day falls and 48 hours in any other 
week in winter. The overtime rate in the case of male workers 
of 21 years of age and over is 9d. per hour (instead of 8d. per 
hour on Good Friday and Christmas Day euid 9d, per hour for 
all other overtime employment as at present). In the case of 
female workers of 18 years of age and over the minimum rate 
is 6d. per hour with overtime at 6|d. per hour. 

East Riding of Yorkshire. — An Order fixing special differential rates 
of wages for overtime employment on the com harvest in 1931, 
the rates in the case of male workers boarded and lodged by their 
employers being Is. per hour for foremen, beastmen, shepherds 
and waggoners, with lesser rates for lads. In the case of other 
male workers of 21 years of age and over the rate is Is. 3d. per 
hour and for female workers of 16 years of ago and over 1 Id. per hour. 

Denbigh ond Flint. — ^An Order continuing the operation of the 
existing mmimum and overtime rates of wages from February 16, 
1931, until February 16, 1932. The minimum rate in the case of 
teamsmen, cattlemen, cowmen, shepherds or bailiffs of 21 years 
of age and over is 87s. per week of 61 hours, and in the case of 
other male workcnrs of sunilar age 30 b. 6d. per week of 60 hours, 
with overtime in each case at 9d. per hour. In the case of female 
workeie of 18 years of age and over the minimum rate is 6d, per 
hour for a we^ of 48 hours, with overtime at 6}d. per hour. 

Okm^an . — ^An Order continuing the operation of the existing 
minimum and overtime rates of wages from March 2, 1931, until 
March 1, 1932. The minimum rate in the case of stockm^, 
cattlemen, cowmen, horsemen, shepherds or bailiffs of 21 years 
of age and over is 39 b. per week of 60 hours with overtiiziB at lid. 
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per hotir, and in the case of other male workers of 81 years of 
age and Over the minimum rate is 35s. per week of 62 hours in 
simimer and 48 hours in winter, with overtime at lOd. per hour 
on weekdays and lid. per hour on Sundays^ In the case of female 
workers of 18 yeckrs of age and over the minimum rate is Qd. per 
hour tp’ith overtime at 7d. per hour on weekdays and 7Jd. per 
hour on Simdays. 

Copies of the Orders in full may be obtained on application to the 
Secretary of the Agricultural Wages Board. 

a « « * « 

Enforoement of Minimum Rates of Wages. — During the month ending 
February 14, legal proceedings were instituted against nine employers 
for failure to pay the minimum rates of wages ^ed by the Orders of 
the Agricultural Wages Board. 

Particulars of the cases are as follows : — 








Arrears 


No. of 

County 

Court 


Fines 

Costs 

of 

workers 






wages 

involved 



£ 

s. 

d. 

£ 8. d. 

£ 8. 

d. 


Cheshire 

. Middlewich . . 


— 


0 8 0 

32 2 

4 

1 

Derby 

. Chapel-en-le- 

4 

0 

0 

1 0 0 

22 0 

0 

4 

frith 








Gloucester . , 

. Cheltenham . 

6 

0 

0 

— 

45 10 

3 

1 

Lancashire . . 

, Blackburn . . 

3 

0 

0 

3 11 2 

28 19 

3 

2 

Yorks, N.R. . 

, Flaxton 

0 

6 

0 

— 

1 4 

9 

2 

„ W.R. 

Halifax 

6 

0 

0 

— 

6 10 

6 

1 

Anglesey 

. Llanerchymedd 


* 


— 

— 


1 

Carmarthen . . 

. Llandilo 




— 

— 


2 

>» • • 

„ . . 


t 


1 2 6 

4 4k 

6 

1 


£17 6 0 £6 1 8 £139 11 7 16 


Case dismissed. 

t Dismissed under Probation of Offenders Act 

*»«#*« 

Foot and Mouth Disease. — During the present year, two isolated 
outbreaks of foot-and-mouth disease have been confirmed in Great 
Britain. The first occurred at Stanmer, Lewes, Sussex, on January 18, 
and the second at Aspley Guise, Bletchley, Bedfordshire, on January 26. 
In connection with these outbreaks the usual restrictions were imposed 
upon areas of approximately 16 miles radius round the infected premises. 
These restrictions were withdrawn, in respect of the former outbreak on 
February 9, and in respect of the latter on February 17. The position 
as this issue goes to press is that there is no part of Great Britain subject 
to general foot-and-mouth disease restrictions. 

##«««« 

APPOINTMENTS 

COUNTY AGRlGULTURAIi EDUCATION STAFFS : 
ENGLAND 

Hampshire : Mr. W. C. Ibbett,’*' N.D.H., has hem appointed Assistant 
Horticulttiral Instructor. 

Lancashire : Miss N. S. Milne, N.D.D., has been appointed Assistant 
Poultry Instructress, vice Miss W. W* Young. 

♦Wholly employed by the County Council, but m\y partially on 
agricultural education work. 


— V 228 dS 
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